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BATTLE SIMULATION CENTER, FORT LEWIS, WA - SEE CONTINUATION

Except as provided herein, all terms and conditions of the document referenced in Item 9A or 10A, as heretofore changed, remains unchanged and in full force and effect.
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SECTION SF 30 BLOCK 14 CONTINUATION PAGE
SUMMARY OF CHANGES
A. This amendment provides for the following revisions to the solicitation:
1. The Standard Form 1442, is revised to reflect the Amendment R0003 number only.

2. Section 00800, Special Clauses — Construction, is revised as follows:
a. The Index of Drawings is revised.
b. Drawing Revisions by Notation are listed.

3. Technical Specifications Sections are listed in the enclusures.

a. Revisions to the Table of Contents and specification sections 00800 (Special Clauses), 12705
Furniture Systems, 15181 Chilled and Condenser Water Piping and Accessories, and 15400
Plumbing, General Purpose.

b. Added specification section 08710 Door Hardware.

c. Reissued the following specification sections for clarity: 05400 Cold Formed Steel Framing, 06650
Solid Polymer (Solid Surfacing) Fabrications, 08210 Wood Doors, 08520 Aluminum and
Environmental Control Aluminum Windows, 09840 Acoustical Wall and Ceiling Treatment, 13080
Seismic Protection for Miscellaneous Equipment, 15080 Thermal Insulation for Mechanical
Systems, and 16264 Diesel-Generator Set, Stationary 15-300 KW, Standby Applications.

B. The revised attached pages supersede pages of the same number and should be inserted in numerical sequence.
All changes are generally identified, for your convenience, either by strikeout for deletions, and underlining of text
for additions or single dark line in the margin. All portions of the revised or new pages shall apply to this contract
whether or not changes have been indicated.

C. The time and date for receipt of proposals remain the same at 3:00 p.m., local time, 29 May 2003.

D. Offerors must acknowledge receipt of this amendment by number and date on the Standard Form 1442 BACK
(page 00010-2) in Block 19 or by telegram.

Enclosures:

Rev. First Page

Rev. SF1442 Front and Back

Rev. 00800

Rev. Table of Contents — Technical Specifications
Rev. Section 05400

Rev. Section 06650

Rev. Section 08210

Rev. Section 08520

New. Section 08710

Rev. Section 09840

Rev. Section 12705

Rev. Section 13080

Rev. Section 15080

Rev. Setion 15181

Rev. Section 15400

Rev. Section 16264

Rev. Drawing Sheets (See Section 00800 for list)
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1. SOLICITATION NUMBER 2. TYPE OF SOLICITATION 3. DATE ISSUED PAGE OF PAGES
SOLICITATION, OFFER,
AND AWARD DACA67-03-R-0210 22 April 2003
(Construction, Alteration, or Repair) D SEALED BID (IF5] 1
|Z| NEGOTIATED (RFP)
IMPORTANT - The "offer" section on the reverse must be fully completed by the offeror.
4. CONTRACT NUMBER 5. REQUISITION/PURCHASE REQUEST NUMBER 6. PROJECT NUMBER
W68MD9-3027-6329
7. ISSUED BY CODE W68MD9 8. ADDRESS OFFER TO
Seattle District, Corps of Engineers Seattle District, Corps of Engineers
ATTN: CENWS-CT-CB-MU PO Box 3755 ATTN: CENWS-CT-CB-MU - Mitton
PO Box 3755 Seattle, WA 98124-3755

Seattle, WA 98124-3755
HAND CARRY: Seattle District Corps of Engineers
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4735 East Marginal Way South
Seattle, WA 98134-2329

A. NAME B. TELEPHONE NUMBER (Include area code) (NO COLLECT CALLS)
9. FOR INFORMATION CA'—» See Information Page inside Front Cover See Information Page inside Front Cover
SOLICITATION
NOTE: In sealed bid solicitations "offer" and "offeror” mean "bid" and "bidder".
10. THE GOVERNMENT REQUIRES PERFORMANCE OF THE WORK DESCRIBED IN THESE DOCUMENTS (Title, identifying number, date):
Furnish all labor, materials and equipment and perform all work for Battle Simulation Center, Fort Lewis, WA in accordance with the attached
Contract Clauses, Special Clauses, Technical Specifications and Drawings.

NOTE: Award will be made pursuant to the Small Business Competitive Demonstration Program

11. The Contractor shall begin performance within 10 calendar days and complete it within * calendar days after receiving
|:| award, |X| notice to proceed. This performance period is |X| mandatory, |:| negotiable. (See * Paragraph SC-1, 00800 .)
12A. THE CONTRACTOR MUST FURNISH ANY REQUIRED PERFORMANCE PAYMENT BONDS? 12B. CALENDAR DAYS

(If "YES, " indicate within how many calendar days after award in Item 12B.) 10

[X] ves [ ]no

13. ADDITIONAL SOLICITATION REQUIREMENTS:

A. Sealed offers in original and  SceSection 00110 copies to perform the work required are due at the place specified in Item 8 by3:00 p.m. (hour)

| local time 29 May 2003 (date). If this is a sealed bid solicitation, offers will be publicly opened at that time. Sealed envelopes

containing offers shall be marked to show the offeror's name and address, the solicitation number, and the date and time offers are due.

B. An offer guarantee |X| is, |:| is not required.

C. All offers are subject to the (1) work requirements, and (2) other provisions and clauses incorporated in the solicitation in full text or by reference.

D. Offers providing less than 90 calendar days for Government acceptance after the date offers are due will not be considered and will
be rejected.
NSN 7540-01-155-3212 1442-103 STANDARD FORM 1442 (REV. 4-85) (EG)
Designed using Perform Pro, WHS/DIOR, Oct 96 Prescribed by GSA - FAR (48 CFR) 53.236-1(d)
00010-1

R0O003
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OFFER (Must be fully completed by offeror)
14. NAME AND ADDRESS OF OFFEROR (Include ZIP Code) 15. TELEPHONE NUMBER (/nclude area code)
Fax No.:

16. REMITTANCE ADDRESS (Include only if different than Item 14)

Tax ID No: DUNS No:
eMail:
CODE FACILITY CODE

17. The offeror agrees to perform the work required at the prices specified below in strict accordance with the terms of this solicitation, if this offer is

accepted by the Government in writing within calendar days after the date offers are due. (/nsert any number equal or greater than the

minimum requirement stated in 13D. Failure to insert any number means the offeror accepts the minimum in Item 13D.)

See Pages 00010-5 thru 00010-8
AMOUNTS >

18. The offeror agrees to furnish any required performance and payment bonds.

19. ACKNOWLEDGEMENT OF AMENDMENTS
(The offeror acknowledges receipt of amendments to the solicitation - give number and date of each)

AMENDMENT NO.

DATE

20A. NAME AND TITLE OF PERSON AUTHORIZED TO SIGN OFFER (Type or print) 20B. SIGNATURE 20C. OFFER DATE

AWARD (7o be completed by Government)

21. ITEMS ACCEPTED

22. AMOUNT 23. ACCOUNTING AND APPROPRIATION DATA
24.SUBMIT INVOICES TO ADDRESS SHOWN IN ITEM 25. OTHER THAN FULL AND OPEN COMPETITION PURSUANT TO
(4 copies unless otherwise specified) I:' 10 U.S.C. 2304(c) ( ) I:' 41 U.S.C. 253(c) ( )
26. ADMINISTERED BY cope | 27. PAYMENT WILL BE MADE BY
United States Army Corps of Engineers Seattle District US Army Corps of Engineers Finance Center
Northwest Area Office CEFC-AO-P, 5722 Integrity Drive
PO Box 92146 Millington, TN 38054-5005

Tillicum, WA  98492-0146

CONTRACTING OFFICER WILL COMPLETE ITEM 28 OR 29 AS APPLICABLE

|:|28. NEGOTIATED AGREEMENT (Contractor is required to sign thi$ |:| 29. AWARD. (Contractor is not required to sign this document.) Your

document and return copies to the issuing office.) Contra \toffer on this solicitation is hereby accepted as to the items listed. This
agrees to furnish and deliver all items or perform all work requirements I.ar.d qonsumcrinates theffcontra((:jt, \k’;’h'c:. consists of (a) tge G(’)\Iver?mint
identified on this form and any continuation sheets for the consideratiof solicitation and your offer, an (b) this contract award. o further
stated in this contract. The rights and obligations of the parties to th|sCOntractual document is necessary.

contract shall be governed by (a) this contract award, (b) the solicitation
and (c) the clauses, representations, certifications, and specificationg
incorporated by reference in or attached to this contract.

30A. NAME AND TITLE OF CONTRACTOR OR PERSON AUTHORIZED TO SIGN 31A. NAME OF CONTRACTING OFFICER (Type or print)
(Type or print)

30B. SIGNATURE 30C. DATE 31B. UNITED STATES OF AMERICA 31C. AWARD DATE

BY

STANDARD FORM 1442 BACK (REV. 4-85)
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Battle Simulation Center, Ft. Lewis
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SECTION 00800
SPECIAL CLAUSES - CONSTRUCTION

SC-1. COMMENCEMENT, PROSECUTION, AND COMPLETION OF WORK (APR 1984)
(FAR 52.211-10).

The Contractor will be required to (a) commence work under this Contract within 10 calendar
days after the date the Contractor receives the notice to proceed, (b) to prosecute the work
diligently, and (c) to complete the entire work ready for use no later than 570 calendar days after
date of receipt by Contractor of notice to proceed. The time stated for completion shall include
final cleanup of the premises.

SC-1.1 OPTION FOR INCREASED QUANTITY

a. The Government may increase the quantity of work awarded by exercising one or more of
the Optional Bid Items 0007 through 0015 at any time, or not at all, but no later than 90
calendar days after receipt by Contractor of notice to proceed. Notice to proceed on work
Item(s) added by exercise of the option(s) will be given upon execution of consent of surety.

b. The parties hereto further agree that any option herein shall be considered to have been
exercised at the time the Government deposits written notification to the Contractor in the mails.

c. The time allowed for completion of any optional items awarded under this contract will be
the same as that for the base item(s), and will be measured from the date of receipt of the
notice to proceed for the base item(s).

SC-1.2 Exception to Completion Period(s): In case the Contracting Officer determines that
completion of seeding, sodding, and planting, and establishment of same is not feasible within
the completion period(s) stated above, the Contractor shall accomplish such work in the first
planting period following the contract completion period and shall complete such work as
specified, unless other planting periods are directed or approved by the Contracting Officer.

SC-2. LIQUIDATED DAMAGES - CONSTRUCTION (SEP 2000) (FAR 52.211-12)

(a) If the Contractor fails to complete the work within the time specified in the Contract, or
any extension, the Contractor shall pay to the Government as liquidated damages, the sum of
$1,742.00 for each day of delay.

(b) If the Government terminates the Contractor's right to proceed, the resulting damage will
consist of liquidated damages until such reasonable time as may be required for final
completion of the work together with any increased costs occasioned the Government in
completing the work.

(c) If the Government does not terminate the Contractor's right to proceed, the resulting
damage will consist of liquidated damages until the work is completed or accepted.

(d) Exception to Liguidated Damage: In case the Contracting Officer determines that
completion of work stated above in paragraph Exception to Completion Period(s) is not feasible
during the completion period(s) stated in SC-1, such work will be exempted from liquidated
damages.
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SC-3 AND SC-4 DELETED.

SC-5. INSURANCE - WORK ON A GOVERNMENT INSTALLATION (JAN 1997) (FAR
52.228-5)

(a) The Contractor shall, at its own expense, provide and maintain during the entire
performance period of this Contract at least the kinds and minimum amounts of insurance
required in the Insurance Liability Schedule or elsewhere in the Contract.

(b) Before commencing work under this Contract, the Contractor shall certify to the
Contracting Officer in writing that the required insurance has been obtained. The policies
evidencing required insurance shall contain an endorsement to the effect that any cancellation
or any material change adversely affecting the Government's interest shall not be effective:

(1) for such period as the laws of the State in which this Contract is to be performed
prescribe; or

(2) until 30 days after the insurer or the Contractor gives written notice to the
Contracting Officer, whichever period is longer.

(c) The Contractor shall insert the substance of this clause, including this paragraph (c), in
subcontracts under this Contract that require work on a Government installation and shall
require subcontractors to provide and maintain the insurance required in the Schedule or
elsewhere in the Contract. The Contractor shall maintain a copy of all subcontractors' proofs of
required insurance, and shall make copies available to the Contracting Officer upon request.

(d) Insurance Liability Schedule (FAR 28.307-2)

(1) Workers' compensation and employer's liability. Contractors are required to
comply with applicable Federal and State workers' compensation and occupational disease
statutes. If occupational diseases are not compensable under those statutes, they shall be
covered under the employer's liability section of the insurance policy, except when Contract
operations are so commingled with a Contractor's commercial operation that it would not be
practical to require this coverage. Employer's liability coverage of at least $100,000 shall be
required, except in states with exclusive or monopolistic funds that do not permit workers'
compensation to be written by private carriers.

(2) General Liability.

(a) The Contracting Officer shall require bodily injury liability insurance coverage
written on the comprehensive form of policy of at least $500,000 per occurrence.

(b) Property damage liability insurance shall be required only in special
circumstances as determined by the agency.

(3) Automobile liability. The Contracting Officer shall require automobile liability
insurance written on the comprehensive form of policy. The policy shall provide for bodily injury
and property damage liability covering the operation of all automobiles used in connection with
performing the Contract. Policies covering automobiles operated in the United States shall
provide coverage of at least $200,000 per person and $500,000 per occurrence for bodily injury
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and $20,000 per occurrence for property damage. The amount of liability coverage on other
policies shall be commensurate with any legal requirements of the locality and sufficient to meet
normal and customary claims.

(4) Aircraft public and passenger liability. When aircraft are used in connection with
performing the Contract, the Contracting Officer shall require aircraft public and passenger
liability insurance. Coverage shall be at least $200,000 per person and $500,000 per
occurrence for bodily injury, other than passenger liability, and $200,000 per occurrence for
property damage. Coverage for passenger liability bodily injury shall be at least $200,000
multiplied by the number of seats or passengers, whichever is greater.

(5) Environmental Liability If this contract includes the transport, treatment, storage, or
disposal of hazardous material waste the following coverage is required.

The Contractor shall ensure the transporter and disposal facility have liability insurance if effect
for claims arising out of the death or bodily injury and property damage from hazardous
material/waste transport, treatment, storage and disposal, including vehicle liability and legal
defense costs in the amount of $1,000,000.00 as evidenced by a certificate of insurance for
General, Automobile, and Environmental Liability Coverage. Proof of this insurance shall be
provided to the Contracting Officer.

SC-6 DELETED.

SC-7. PERFORMANCE OF WORK BY THE CONTRACTOR (APR 1984) (FAR 52.236-1):
The Contractor shall perform on the site, and with its own organization, work equivalent to at
least fifteen percent (15%) of the total amount of work to be performed under the Contract. The
percentage may be reduced by a supplemental agreement to this Contract if, during performing
the work, the Contractor requests a reduction and the Contracting Officer determines that the
reduction would be to the advantage of the Government.

SC-8. PHYSICAL DATA (APR 1984) (FAR 52.236-4): Data and information furnished or
referred to below is for the Contractor's information. The Government will not be responsible for
any interpretation of or conclusion drawn from the data or information by the Contractor.

(a) Physical Conditions: The indications of physical conditions on the drawings and in the
specifications are the result of site investigations by test holes shown on the drawings.

(b) Weather Conditions: Each bidder shall be satisfied before submitting his bid as to the
hazards likely to arise from weather conditions. Complete weather records and reports may be
obtained from any National Weather Service Office.

(c) Transportation Facilities: Each bidder, before submitting his bid, shall make an
investigation of the conditions of existing public and private roads and of clearances,
restrictions, bridge load limits, and other limitations affecting transportation and ingress and
egress at the jobsite. The unavailability of transportation facilities or limitations thereon shall not
become a basis for claims for damages or extension of time for completion of the work.

SC-9 DELETED.

SC-10. LAYOUT OF WORK (APR 1984) (FAR 52.236-17): The Contractor shall lay out its
work from Government-established base lines and bench marks indicated on the drawings, and
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shall be responsible for all measurements in connection with the layout. The Contractor shall
furnish, at its own expense, all stakes, templates, platforms, equipment, tools, materials, and
labor required to lay out any part of the work. The Contractor shall be responsible for executing
the work to the lines and grades that may be established or indicated by the Contracting Officer.
The Contractor shall also be responsible for maintaining and preserving all stakes and other
marks established by the Contracting Officer until authorized to remove them. If such marks are
destroyed by the Contractor or through its negligence before their removal is authorized, the
Contracting Officer may replace them and deduct the expense of the replacement from any
amounts due, or to become due, to the Contractor.

SC-11. RESERVED
SC-12 AND SC-13 DELETED.

SC-14. EQUIPMENT OWNERSHIP AND OPERATING EXPENSE SCHEDULE (MAY
1999)-(EFARS 52.231-5000)

(a) This clause does not apply to terminations. See 52.249-5000, Basis for Settlement of
Proposals and FAR Part 49.

(b) Allowable cost for construction and marine plant and equipment in sound workable
condition owned or controlled and furnished by a contractor or subcontractor at any tier shall be
based on actual cost data for each piece of equipment or groups of similar serial and series for
which the Government can determine both ownership and operating costs from the contractor's
accounting records. When both ownership and operating costs cannot be determined for any
piece of equipment or groups of similar serial or series equipment from the contractor's
accounting records, costs for that equipment shall be based upon the applicable provisions of
EP 1110-1-8, Construction Equipment Ownership and Operating Expense Schedule, Region
VIII. Working conditions shall be considered to be average for determining equipment rates
using the schedule unless specified otherwise by the contracting officer. For equipment not
included in the schedule, rates for comparable pieces of equipment may be used or a rate may
be developed using the formula provided in the schedule. For forward pricing, the schedule in
effect at the time of negotiations shall apply. For retroactive pricing, the schedule in effect at the
time the work was performed shall apply.

(c) Equipment rental costs are allowable, subject to the provisions of FAR 31.105(d)(ii) and
FAR 31.205-36. Rates for equipment rented from an organization under common control,
lease-purchase arrangements, and sale-leaseback arrangements, will be determined using the
schedule, except that actual rates will be used for equipment leased from an organization under
common control that has an established practice of leasing the same or similar equipment to
unaffiliated lessees.

(d) When actual equipment costs are proposed and the total amount of the pricing action
exceeds the small purchase threshold, the contracting officer shall request the contractor to
submit either certified cost or pricing data, or partial/limited data, as appropriate. The data shall
be submitted on Standard Form 1411, Contract Pricing Proposal Cover Sheet.

(e) Copies of EP1110-1-8 “Construction Equipment Ownership and Operating Expense
Schedule” Volumes 1 through 12 are available in Portable Document Format (PDF) and can be
viewed or downloaded at http://www.usace.army.mil/inet/usace-docs/eng-pamplets/cecw.htm. A
CD-ROM containing (Volumes 1-12) is available through either the Superintendent of
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Documents or Government bookstores. For additional information telephone 202-512-2250, or
access on the Internet at http://www.access.gpo.gov/su_docs.

SC-15. PAYMENT FOR MATERIALS DELIVERED OFF-SITE (MAY 1999)-(EFARS 52.232-
5000)

(a) Pursuant to FAR clause 52.232-5, Payments Under Fixed Priced Construction Contracts,
materials delivered to the contractor at locations other than the site of the work may be taken
into consideration in making payments if included in payment estimates and if all the conditions
of the General Provisions are fulfilled. Payment for items delivered to locations other than the
work site will be limited to: (1) materials required by the technical provisions; or (2) materials
that have been fabricated to the point where they are identifiable to an item of work required
under this contract.

(b) Such payment will be made only after receipt of paid or receipted invoices or invoices with
canceled check showing title to the items in the prime contractor and including the value of
material and labor incorporated into the item. In addition to petroleum products, payment for
materials delivered off-site is limited to the following items: Any other construction material
stored offsite may be considered in determining the amount of a progress payment.

SC-16 AND SC-17 DELETED

SC-18. CONTRACT DRAWINGS AND SPECIFICATIONS (AUG 2000)(DOD FAR SUPP
252.236-7001)

(a) The Government will provide to the Contractor, without charge, one set of contract
drawings and specifications, except publications incorporated into the technical provisions by
reference, in electronic or paper media as chosen by the Contracting Officer.

(b) The Contractor shall--

(1) Check all drawings furnished immediately upon receipt;
(2) Compare all drawings and verify the figures before laying out the work;

(3) Promptly notify the Contracting Officer of any discrepancies;

(4) Be responsible for any errors which might have been avoided by complying with this
paragraph (b); and

(5) Reproduce and print contract drawings and specifications as needed.
(c) In general—
(1) Large scale drawings shall govern small scale drawings; and

(2) The Contractor shall follow figures marked on drawings in preference to scale
measurements.

(d) Omissions from the drawings or specifications or the misdescription of details of work
which are manifestly necessary to carry out the intent of the drawings and specifications, or that
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are customarily performed, shall not relieve the Contractor from performing such omitted or
misdescribed details of the work. The Contractor shall perform such details as if fully and
correctly set forth and described in the drawings and specifications.

(e) The work shall conform to the specifications and the contract drawings identified in the
index of drawings attached at the end of the Special Clauses.

SC-19 THROUGH SC-21 DELETED.

SC-22. EPA ENERGY STAR: The Government requires that certain equipment be Energy
Star compliant. Initially, the sole Energy Star requirement shall be the self certification by the
bidder that the specified equipment is Energy Star compliant. Within 3 months of the availability
of an EPA sanctioned test for Energy Star compliance, the Contractor shall submit all equipment
upgrades and additions for testing and provide proof of compliance to the Government upon
completion of testing. Testing shall be at the Contractor’s expense.

SC-23. RECOVERED MATERIALS: The Corps of Engineers encourages all bidders to utilize
recovered materials to the maximum extent practicable. The attached APPENDIX R contains
procurement guidelines for products containing recovered materials.
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APPENDIX R

PART 247 - COMPREHENSIVE PROCUREMENT GUIDELINE FOR PRODUCTS
CONTAINING RECOVERED MATERIALS

40 CFR Ch. 1 (9-1-99 Edition)
Subpart B-ltem Designations
§ 247.10 Paper and paper products.
Paper and paper products, excluding building and construction paper grades.
§ 247.11 Vehicular products.

(a) Lubricating oils containing re-refined oil, including engine lubricating oils, hydraulic fluids,
and gear oils, excluding marine and aviation oils.

(b) Tires, excluding airplane tire

(e) Reclaimed engine coolants, excluding coolants used in non-vehicular applications.

247.12 Construction products.

(a) Building insulation product including the following items:

(1) Loose-fill insulation, including but not limited to cellulose fiber, mineral fibers (fiberglass
and rock vermiculite, and perlite;

(2) Blanket and batt insulation, including but not limited to mineral fibers (fiberglass and rock

wool).

(3) Board (sheathing, roof decking wall panel) insulation, including but not limited to structural
fiberboard and laminated paperboard products perlite composite board, polyurethane,
polyisocyanurate, polystyrene, phenolics, and composites; and

(4) Spray-in-place insulation, including but not limited to foam-in-place polyurethane and
polyisocyanurate and spray-on cellulose.

(b) Structural fiberboard and laminated paperboard products for applications other than
building insulation, including building board, sheathing shingle backer, sound deadening
board, roof insulating board, insulating wallboard, acoustical and non-acoustical ceiling tile,
acoustical and non-acoustical lay-in panels, floor underlayments, and roof overlay (cover
board).

(c) Cement and concrete, including concrete products such as pipe and block, containing

coal fly as ground granulated blast furnace (GGBF) slag.

d) Carpet made of polyester fiber use in low- and medium-wear applications.

e) Floor tiles and patio block containing recovered rubber or plastic.

f) Shower and restroom dividers/partitions containing recovered plastic or steel.

g) (1) Consolidated latex paint used for covering graffiti; and

) Reprocessed latex paint used for interior and exterior architectural applications such as

wallboard, ceilings, and trim; gutter boards; and concrete, stucco, masonry, wood and metal

surfaces.

(
(
(
(

(2
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§247.13 Transportation products.

(a) Traffic barricades and traffic cones used in controlling or restricting vehicular traffic.
(b) Parking stops made from concrete or containing recovered plastic or rubber.

(c) Channelizers containing recovered plastic or rubber.

(d) Delineators containing recovered plastic, rubber, or steel.

(e) Flexible delineators containing recovered plastic.

§ 247.14 Park and recreation products

(a) Playground surfaces and running tracks containing recovered rubber or plastic.
(b) Plastic fencing containing recovered plastic for use in controlling snow or sand drifting
and as a warning/safety barrier in construction or other applications.

247.15 Landscaping products.

(a) Hydraulic mulch products containing recovered paper or recovered wood used for
hydroseeding and as an over-spray for straw mulch in landscaping, erosion control, and soil
reclamation.

(b) Compost made from yard trimmings, leaves, and/or grass clippings for use in landscaping,
seeding of grass or other plants on roadsides and embankments, as a nutritious mulch under
trees and shrubs, and in erosion control and soil reclamation.

(c) Garden and soaker hoses containing recovered plastic or rubber.

(d) Lawn and garden edging containing recovered plastic or rubber.

§ 247.16 Non-paper office product.

(a) Office recycling containers and office waste receptacles.
(b) Plastic desktop accessories.

(c) Toner cartridges.

(d) Binders.

(e) Plastic trash bags.

(f) Printer ribbons.

(g) Plastic envelopes.

§ 247.17 Miscellaneous products.

Pallets containing recovered wood, plastic, or paperboard.
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Tray
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Tray
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268 T-104B Telecommunications SE Quadrant Underfloor Cable Tray 03APR11
269 T-105 Telecommunications SW Quadrant 03APR11
270 T-105A Telecommunications SW Quadrant Overhead Cable Tray 03APR11
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274C T-202 Telecommunications Site Plan New Duct Bank Route 03APR30
274D T-203 Telecommunications Site Plan Existing Duct Bank Route 03APR30
274E T-204 Telecommunications Site Plan New Duct Bank Route 03APR30
274F T-205 Telecommunications Site Plan New Duct Bank Route 03APR30
274G T-206 Telecommunications OSP Copper Backbone Cabling 03APR30
Diagram
274H T-207 Telecommunications OSP Fiber Backbone Cabling 03APR30
Diagram
274 | T-300 Telecommunications MSTF Hut & Range Control Floor 03APR30
Plans
274 T-400 Telecommunications Security Plan 2 03MAY16
275 T-500 Telecommunications NOC Overview Room Detail 03APR11
276 T-501 Telecommunications DOIM/DSN/NIPR Room Detail 03APR11
277 T-501A Telecommunications DOIM/DSN/NIPR Rack Detail 03APR11
278 T-501B Telecommunications DOIM HOMACO Frame Details 03APR11
279 T-502 Telecommunications LH/Reach Room Detail 03APR11
280 T-503 Telecommunications SIPR RPPM Detail 03APR11
281 T-504 Telecommunications SIM/STIM Room Detail 03APR11
282 T-505 Telecommunications MSE Room Detail 03APR11
283 T-505A Telecommunications MSE/FM Rack Detail 03APR11
284 T-506 Telecommunications C2 WAN Room All Details 03APR11
285 T-507 Telecommunications BSC/COMMO Room 1044 Details 03APR11
286 T-508 Telecommunications BSC/COMMO Room 104d Details 03APR11
287 T-509 Telecommunications BSC/COMMO Room 109b Details 03APR11
288 T-510 Telecommunications BSC/COMMO Room 107b Details 03APR11
289 T-511  Telecommunications BSC/COMMO SCIF Room 105d 03APR11
Details
290 T-512 Telecommunications BSC/COMMO Room 118c Details 03APR11
291 T-513 Telecommunications BSC/COMMO Room 119a Details 03APR11
292 T-514 Telecommunications BSC/COMMO Room 127a Details 03APR11
293 T-515 Telecommunications BSC/COMMO Room 130a Details 03APR11
294 T-600 Telecommunications NOC Inter-Connectivity Diagram 1 03APR30
295 T-601 Telecommunications DSN Conduit & Cabling Riser 1 03APR30
Diagram
296 T-601A Telecommunications DSN Conduit Riser Diagram 1 03APR30
297 T-602 Telecommunications MSE Conduit & Cabling Riser 1 03APR30
Diagram
298 T-603 Telecommunications SIPRNET Conduit & Cable Riser 1 03APR30
Diagram
299 T-603A Telecommunications SIPRNET Conduit Riser Diagram 1 03APR30
300 T-604 Telecommunications NIPRNET Conduit & Cable Riser 1 03APR30
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Diagram

301 T-605 Telecommunications C2 WAN Cabling Riser Diagram 1 03APR30

302 T-605A Telecommunications C2 WAN Conduit Riser Diagram 1 03APR30

303 T-606 Telecommunications SIM/STIM Conduit & Cabling Riser 1 03APR30
Diagram

304 T-607 Telecommunications LH Reach Conduit & Cabling Riser 1 03APR30
Diagram

305 T-700 Details 03APR11

306 T-701 Details 03APR11

307 T-702 Details 03APR11

308 T-800 Telecommunications BSC Conduit Run Schedule 03APR11

DRAWING REVISIONS BY NOTATION

Drawing Index. Sheet 2, Plate G-101

(a) Change drawing title to “Drawing Index/Maps” for Sheet 2, Plate G-101

(b) Change drawing title to “Drawing Index/Maps” for Sheet 3, Plate G-102

Foundation/FlIr Plan NE Quadrant, Sheet 54, Plate S-103

(a) Delete footing designation “F6” located near Grid J-4.

Section “A”, Sheet 66, Plate S-301

Revise footing thickness shown in Section A from 1’-0” [305] to 1’-3” [381] to match thickness

shown in Concrete Footing Schedule on Plate S-300.

Floor Plan Northeast Quadrant, Sheet 104, Plate A-103

Add wall type “10C” between rooms “Mechanical 115A” and “Electrical 115B”.

Window Types Window Schedules, Sheet 158, Plate A-603

Note: The following windows repeat themselves in the schedule, and need only appear once.

Room Finish Schedule, Sheet 161, Plate A-606

Room 104A, Ceiling Assembly should be “O.T.S”, in lieu of “CA-3”

Civil Layout Plan, Sheet 19, Plate C-101

(a) Add the following to the plan of this Sheet:
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Expand the amount of the concrete pad at the northeast side of the building, as shown on the
revised detail of Plate S-403. (For the diesel engine-generator.)

Composite Foundation/Floor Plan, Sheet 51, Plate S-100

(a) For modifications (not shown) to electrical transformer and generator enclosure located near
Grid H-3.1, see revised plan on Sheet 75, Plate S-403.

(b) Revise diagonal screened patterning lines located on Drawing S-100 between approximate
Grids B.2-D/4-5 from “dashed” to “solid” to match and reflect the “6-inch [152] raised floor
system” patterning shown in the sheet Legend. NOTE: Patterning in this area to match the
floor patterning shown in the SIM BAY's.

Foundation/FIr Plan NE Quadrant, Sheet 54, Plate S-103

(a) Revise note callout located near Grid H.7-3 to read “Elec Transformer & Generator
Enclosure, see Sheet S-403” to reflect addition of electrical generator equipment;
for enclosure modifications not shown, see revised plan on Sheet 75, Plate S-403.

Elec Transformer & Generator Enclosure Plan and Section, Sheet 75, Plate S-403

(a) Revised overall sheet title to read “Elec Transformer & Generator Enclosure Plan and
Section” to reflect addition of electrical generator equipment.

Elec Transformer & Generator Enclosure Plan and Section, Sheet 75, Plate S-403

(a) Modified and revised PLAN to accommodate new electrical generator equipment.
Modifications included eastward extension of thickened concrete slab-on-grade, extension
of enclosure wall system (CMU wall with exterior brick veneer), addition of Notes 5 & 6, and
modification of the title to reflect the electrical generator equipment addition.

(b) See attached sheet SD-1 (Elec Transformer & Generator Enclosure Plan, Plate S-403).
Floor Plan Southwest Quadrant, Sheet 106, Plate A-105

(a) Room 118B, Add wall type “11A” to north and east walls.
(b) Room 119B, Add wall type “11A” to north and west walls.

Room Finish Schedule, Sheet 161, Plate A-606

(a) Delete “WM-3 at ext. entry” from the remarks column at Rooms 105A, 115A, 115B, 116B
and 116C.

Elec Transformer & Generator Enclosure Plan and Section, Section A, Sheet 75, Plate S-403

(a) Modified slab thickness callout to reflect increased thickness at slab extension required for
new electrical generator equipment.

(b) See attached sheet SD-2 (Section A, Plate S-403).
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HVAC and Plumbing Schedules, Sheet 191, Plate M-602

(a) AIR HANDLING UNIT SCHEDULE
For AHU-3 Supply Fan ESP IN WG shall be revised to 1.75”

(b) AIR HANDLING UNIT SCHEDULE
Revise NOTE 2 to read as follows: Provide for single point electrical connection including
transformers, breakers for controls, lights, etc. All supply and return fans shall be furnished
with a factory mounted and wired VFD except AHU-2. AHU-2 shall only have a VFD
associated with the return fan.

HVAC Control Diagram, Sheet 193, Plate M-604

(a) AHU-1, 3, 4, 5 shall have a return duct CO2 sensor. Sensor to be located in an accessible
location.

(b) AHU-2 shall have a wall mounted CO2 sensor. Locate sensor near thermostat.

(c) Provide a CO2 sensor to read the CO2 level of the outdoor air in each air handler. Locate
sensors in the outside air plenum of the air handler. Install so the sensor is reading only the
outside air stream.

(d) Sequence of operation for CO2 sensor:
CO02 sensors for inside the building shall compare the CO2 levels against the outside air
CO2 sensors and shall maintain the inside air CO2 levels to not greater than 530 PPM
greater than the CO2 levels of the outside air. CO2 sensors shall override mixed air
sensors/outside air dampers to not exceed the maximum indoor CO2 levels. Outside air
dampers shall modulate from full open to full closed. Dampers shall maintain minimum
outside air position as required maintain building pressure.

Piping Plan Northwest Quadrant, Sheet 201, Plate P-106

(a) There is a discrepancy between the location of PF-6 on the Plumbing Drawing and the
Architectural Drawings. Refer to the sheet A-102 for the actual location of the sink. The sink
is actually located approximately 6' to the west of the location show on the mechanical
drawings. Adjust the piping to match the actual location of the sink. PF-6 is a Kitchen Sink

Electrical General Notes, Sheet 215, Plate E-001

(a) Add the following to the end of Telecommunication Requirements box of this
Sheet:

Contact information for Spider Manufacturing:

Telephone: (250) 765-2616

Fax: (250) 765-2614

website address: www.spidermfg.com

mailing address: #5-364 Lougheed Rd., Kelowna, BC, Canada V1X 7R8
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Electrical General Notes and Luminaire Schedule, Sheet 215, Plate E-001

(a) Clarification: Fixture type S4 referenced on Luminaire Schedule shall be fixture type B4.

(b) Clarification: Fixture type C2 is not used on this project.

Electrical Area Plan, Sheet 217, Plate E-100

(a) Replace the last two lines of Note 1 of this Sheet with the following:

“...data cables provided by Communications Subcontractor; cable TV — coaxial
(Commcast) cable provided by vendor through contract with the General Contractor.”

(b) Replace the last sentence of Note 15 of this Sheet with the following:

“‘Remove cable at a minimum to the point of pole (S3)36, as shown on the Drawing; the
cut end of any remaining portion of abandoned cable shall be encapsulated and sealed
to achieve a permanent watertight condition. All lead-sheath cable which is removed
shall be disposed of in accordance with Section 02220 DEMOLITION. The cable shall be
replaced with a new cable, as shown on the T-series (Telecommunications)
drawings/addendum.”

Electrical Site Plan, Sheet 218, Plate E-101

(a) Add the following to the plan of this Sheet:

Locate the diesel engine-generator at the east end of the unit substation (Note 3). The
expanded pad is shown on the revised detail of Plate S-403.

Lighting Plan Northwest Quadrant, Sheet 219, Plate E-102

(a) In Note 8, replace “Type D2” with “Type D6”.

(b) Clarification: All Type D6 fixtures shall be a dimming type.

Electrical Room and Substation Plan and Details, Sheet 231, Plate E-400

(a) Add the following to Detail 3 of this Sheet:

Add (2) additional ground rods beyond the east end of the expanded pad / enclosure (to
accommodate the engine-generator, as shown on the revised detail of Plate S-403) and
connect to the ground ring with #3/0 bare copper ground conductor. Provide (2)
connections from the buried ground conductor to the engine-generator frame and ground
bus, in accordance with the manufacturer’s instructions.

DACA67-03-R-0210 00800-20 R0003
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Distribution Panel Schedules, Sheet 239, Plate E-603

(a) Add the following to the schedule for Panel SNK:

Add a 3-pole, 60A circuit breaker at pole positions 37, 39, 41 for the generator panel;
3000 va load on each of the phases.

STANDARD DETAILS BOUND IN THE SPECIFICATIONS

DRAWING SHEET DATE
NUMBER NUMBER TITLE

SECTION 01501 - CONSTRUCTION FACILITIES AND TEMPORARY CONTROLS

49s/40-05-15 1&2 U.S. Army Project Construction Sign 84JUN20
1 Hard Hat Sign 10SEP90

Attachments follow.
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Rei ssued for clarity by Anendnent R0003

SECTI ON 05400

COLD- FORMED STEEL FRAM NG

PART 1 GENERAL

1.

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by the
basi ¢ desi gnation only.

AMERI CAN | RON AND STEEL | NSTI TUTE (Al SI)

Al SI Col d- For med Spec (1996) Specification & Commentary for the
Desi gn of Col d-Formed Steel Structural
Menbers (Part V of the Col d- Formed Steel
Desi gn Manual )

AMERI CAN SCCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM A 123/ A 123M (2001) Zinc (Hot-Dip Gal vani zed) Coatings on
Iron and Steel Products
ASTM A 153/ A 153M (2001) Zinc Coating (Hot-Dip) on Iron and
St eel Har dwar e
ASTM A 370 (1997a) Mechanical Testing of Steel Products
ASTM A 653/ A 653M (2000) Steel Sheet, Zinc-Coated (Gl vanized)

or Zinc-lron Alloy-Coated (Gl vanneal ed) by
the Hot-Di p Process

ASTM B 633 (1985; R 1998) El ectrodeposited Coatings of
Zinc on lron and Steel

ASTM C 955 (2000a) Load-Bearing (Transverse and Axial)
St eel Studs, Runners (Tracks), and Bracing or
Bridging for Screw Application of Gypsum
Panel Products and Metal Pl aster Bases
ASTM E 329 (2000b) Agencies Engaged in the Testing
and/or Inspection of Materials Used in
Construction
AVERI CAN VEELDI NG SCCI ETY ( AWS)
AWS D1. 3 (1998) Structural Welding Code - Sheet Steel
SOCI ETY OF AUTOMOTI VE ENG NEERS | NTERNATI ONAL ( SAE)

SAE J 78 (1998) Steel Self Drilling Tappi ng Screws
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1.

1.

2 SUBM TTALS

Governnment approval is required for submittals with a "G' designati on;
subm ttals not having a "G' designation are for information only. \When
used, a designation followi ng the "G' designation identifies the office that

will reviewthe submttal for the Governnent. The follow ng shall be
submtted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD- 02 Shop Drawi ngs
Fram ng Conponents; G RO

a. Cross sections, plans, and/or el evations showi ng component
types and locations for each fram ng application; including shop
coatings and material thicknesses for each fram ng conponent.

b. Connection details showi ng fastener type, quantity, |ocation,
and other information to assure proper installation.

c. Drawi ngs depicting panel configuration, dinensions,
conponents, |ocations, and construction sequence if the Contractor
elects to install prefabricated/ prefinished franes.

SD-07 Certificates

M1l Certificates

MIIl certificates or test reports fromindependent testing
agency, qualified in accordance with ASTM E 329, showi ng that the
steel sheet used in the manufacture of each col d-formed conponent
conplies with the m ninmumyield strengths and uncoated steel
thi ckness specified. Test reports shall be based on the results of
three coupon tests in accordance with ASTM A 370.

Wel ds

Certified copies of welder qualifications test records show ng
qualification in accordance with AWS D1. 3.

3 DELI VERY, HANDLI NG AND STORAGE

Mat erials shall be delivered and handl ed preventing bendi ng or other damage,
and avoiding contact with soil or other contam nating materials. Finish of
the fram ng nmenbers shall be nmintained at all tinmes, using an approved high
zinc dust content, galvani zing repair paint whenever necessary to prevent
the formation of rust.

PART 2 PRODUCTS

2.1 STEEL STUDS, TRACKS, BRACI NG, BRI DG NG BLOCKI NG, BACKI NG, AND
ACCESSORI ES

Fram ng components shall conply with ASTM C 955 and the foll ow ng:

a. Mterial shall be corrosion-resistant steel conmplying with ASTM A
653/ A 653M Grade 33 (230) or higher, having a mninumyield of
33,000 psi (230 MPa) and a G 60 m ni mum zi nc coati ng.
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2.

b. M nimm uncoated steel thickness (design thickness tinmes 0.95):

(1). Studs and Tracks: 0.0538 inch (1.37 mm), unless otherw se
not ed.

(2). Bracing and bridging: Thickness as shown on the draw ngs.

(3). Accessories: Standard thickness as provided by the
manuf act urer.

c. Stud and Track web depth: As indicated.
d. Stud flange width: 1-5/8 inches (41 mm).

e. Stud effective section properties unless indicated otherw se:

(1). Sx = 0.9006 in° (14.75 cnb)

(2). Ix = 2.8166 in? (117.2 cnt)
2 MARKI NGS
Studs and track shall have product markings on the web of the section. The
mar ki ngs shal |l be repeated throughout the Iength of the nenber at a maxi num
spacing of 4 feet (1200 nm) on center and shall be | egible and easily read
The product marking shall include the follow ng

a. Manufacturer's identification

b. M ninmm delivered uncoated steel thickness.

c. Protective coating designator

d. Mnimmyield strength.

.3 CONNECTI| ONS

Screws for steel-to-steel connections shall be self-drilling tapping in
conpliance with SAE J 78 of the type, size, and | ocation as shown on the
drawi ngs. Electroplated screws shall have a Type |l coating in accordance

with ASTM B 633. Screws, bolts, and anchors shall be hot-di pped gal vani zed
in accordance with ASTM A 123/ A 123M or ASTM A 153/ A 153M as appropri ate.
Screws bolts, and anchors shall be hot di pped gal vani zed in accordance with
ASTM A 123/ A 123Mor ASTM A 153/ A 153M as appropri ate.

PART 3 EXECUTI ON

3.

1 DELI VERY, HANDLI NG AND STORAGE

a. Materials shall be delivered and handled in a manner to avoi d bendi ng
or other danage and to avoid contact with the soil or other contam nating
mat eri al s.

DACA67- 03- R- 0210 05400-3 RO003
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b. Finish of the franmi ng nenbers shall be nmintained at all tines, using
an approved high zinc dust content gal vani zing repair paint whenever
necessary to prevent the formation of rust.

3.2 CONNECTI| ONS
3.2.1 Wel ds

Al'l welding shall be perforned in accordance with AWS D1.3, as nodified by
Al SI Col d-Formed Spec. All welders, welding operations, and wel di ng
procedures shall be qualified according to AW D1.3. All welds shall be
cl eaned and coated with rust inhibitive galvanizing paint.

3.2.2 Screws

Screws shall be self-drilling self-tapping type, size, and | ocation shown on
the drawi ngs. Screw penetration through joined materials shall not be |ess
than three exposed threads. M ninum spaci ngs and edge di stances for screws
shal |l be as specified in Al SI Col d-Forned Spec. Screws covered by sheathing
materials shall have | ow profile heads
3.2.3 Anchor s
Anchors shall be of the type, size, and |ocation shown on the draw ngs.
3.3 | NSTALLATI ON
3.3.1 General Requirenents
a. Prefabricated frames shall be square, with conponents attached to
prevent racking during fabrication, transportation, and lifting.
Desi gn and construction of frames shall include provisions for
lifting.

b. Cutting of steel fram ng shall be by saw, shear, or plasma cutting
equi pnent. Oxyacetylene torch cutting is not pernitted.

c. Tenporary bracing shall be provided and remain in place until work
is permanently stabilized.

d. Abutting lengths of track shall be butt-welded, spliced, or each
| ength securely anchored to a common structural elenent. Track
shall be securely anchored to the supporting structure as shown on
t he drawi ngs.

e. Splicing of fram ng components, other than track and tension
menbers, is not pernitted.

f. Wre tying of fram ng nenbers is not pernitted.

3.3.2 Non- Load Bearing Walls (Curtain walls)

a. Studs shall be spaced at 16 inches (400 mm) on center maximum

DACA67- 03- R- 0210 05400-4 RO003
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b. Studs shall be plunbed, aligned, and secured to the continuous
runner tracks at each end, unless the stud end term nates at a
defl ection track

c. Tracks shall be securely anchored to the supporting structure as
shown on the draw ngs.

d. Bridging spaced at 48 inches (1200 mm) unl ess shown ot herw se on
the drawi ngs shall be installed prior to the installation of facing
materi al s.

e. Franed wall openings shall include headers and supporting
conponents as shown on the draw ngs. Headers shall be installed in
all openings that are larger than the stud spacing in a wall.

f. At wall openings for doors, w ndows and other simlar features, the
fram ng system shall provide for the installation and anchorage of
the required subframes or finish frames. Steel frames shall be
securely attached through built-in anchors to the nearest stud on
each side of the opening with self-drilling screws. Double studs
shal |l be provided at both janbs of all door openings.

g. Installation of sheathing, wallboards, or any other collatera
mat eri al shall be perfornmed in accordance with the product
manuf acturer's specifications.

h. Components (Deflection Track and/or Slide Cips) shall be provided
at locations shown on the drawi ngs to accommvodate potenti al
novenments of Primary Frames. Construction shall accomvdate a
vertical moverment of 1 inch (25 mm).

4 TOLERANCES

Vertical alignment (plunbness) of studs shall be within 1/960th of the span.
Hori zontal alignnment (levelness) of walls shall be within 1/960th of their
respective |l engths. Spacing of studs shall not be nore than plus 1/8 inch
(3 mm fromthe designed spacing providing the cunul ati ve error does not
exceed the requirenments of the finishing materi al

End of Section
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PART 1

1.1

Rei ssued for clarity by Anendnent R0003

SECTI ON 06650
SOLI D POLYMER ( SOLI D SURFACI NG FABRI CATI ONS

GENERAL

REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.

ANSI

ANS|

ANSI

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

DACAG7-

AMERI CAN NATI ONAL STANDARDS | NSTI TUTE ( ANSI)

A136. 1 (1992) Organic Adhesives for Installation of
Ceramic Tile

Z124.3 (1995) Plastic Lavatories

Z124.6 (1997) Plastic Sinks

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

D 570 (1998) Water Absorption of Plastics

D 635 Fi re Resistance

D 638 (1999) Tensile Properties of Plastics

D 638M (1998) Tensile Properties of Plastics
(Metric)

D 695 Conpressive Strength

D 696 (1998) Coefficient of Linear Thernal

Expansi on of Plastics Between M nus 30
degrees C and 30 degrees C

D 785 Rockwel | M Har dness

D 790 Fl exural Strength

D 792 Density

D 2583 (1995) Indentation Hardness of Rigid Plastics

by Means of a Barcol |npressor

E 84 (1999) Surface Burning Characteristics of
Buil ding Materials

G 21 (1996) Determ ning Resistance of Synthetic
Pol yneric Materials to Fungi

G 22 (1976; R 1996) Determ ning Resistance of
Plastics to Bacteria
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CALI FORNI A Al R RESOURCES BOARD

AQVMD 8-51 (2001) Bay Area Air Quality Managenent
District Regulation 8, Rule 51 Adhesive and
Seal ant Products

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMR)
NEMA LD 3 (1995) High Pressure Decorative Lam nates
SOUTH COAST Al R QUALI TY MANAGEMENT DI STRI CT

AQVWD Rule 1168 (2002) Regulation X, Rule 1168 Adhesive and
Seal ant Applications

1.2 GENERAL DESCRI PTI ON

Wrk in this section includes counter tops, vanity tops and other itens
utilizing solid polyner (solid surfacing) fabrication as shown on the
drawi ngs and as described in this specification.

1.3 SUBM TTALS

Governnent approval is required for submittals with a "G' designati on;
submttals not having a "G' designation are for information only. \When
used, a designation followi ng the "G' designhation identifies the office that
will reviewthe submttal for the Governnent. The follow ng shall be
submitted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD- 02 Shop Draw ngs

Shop Drawi ngs; G RO
Installation; G RO

Shop Drawi ngs indicating |ocations, dinmensions, component sizes,
fabrication and joint details, attachment provisions, installation
details, and coordination requirenents wth adjacent work.

SD- 03 Product Data

Solid polymer material; G RO
Qualifications; G RO
Fabrications; G RO

Product data indicating product description, fabrication
i nformati on, and conpliance with specified performance requirenments
for solid polyner, joint adhesive, sealants, and heat reflective
tape. Both the manufacturer of materials and the fabricator shal
subnmit a detail ed description of operations and processes in place
that support efficient use of natural resources, energy efficiency,
em ssions of ozone depleting chenicals, managenent of water and
operational waste, indoor environmental quality, and other
production techni ques supporting sustainabl e design and products.

SD- 04 Sanpl es

DACA67- 03- R- 0210 06650- 2 R0O003
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1

Material; G RO

A mnimm2 by 2 inch (50 by 50 mm) sanple of each col or and
pattern for approval. Sanples shall indicate full range of color
and pattern variation. Approved sanples shall be retained as a
standard for this work

Counter and Vanity Tops; G RO

A mnimm1l foot (300 MM w de by 6 inch (150 mm) deep, full size
sanple for each type of counter top shown on the project draw ngs
The sanpl e shall include the edge profile and backspl ash as
detailed on the project drawings. Solid polymer material shall be
of a pattern and color as indicated on the draw ngs. Sanple shal
i nclude at | east one seam Approved sanple shall be retained as
standard for this work

SD- 06 Test Reports
Solid polymer material; G RO

Test report results from an i ndependent testing | aboratory
attesting that the subnmitted solid polynmer material neets or
exceeds each of the specified performance requirenents.

SD-07 Certificates

Fabrications; G RO
Qualifications; G RO

Solid polymer manufacturer's certification attesting to
fabricator qualification approval

SD- 10 Operation and Mi ntenance Dat a

Solid polymer material; G RO
Cl ean-up; G RO

A mnimum of six copies of maintenance data indicating
manuf acturer's care, repair and cleaning instructions. Mintenance
video shall be provided, if available. Miintenance kit for matte
finishes shall be submtted.

4 DELI VERY, STORAGE AND HANDLI NG

Mat erials shall not be delivered to project site until areas are ready for
installation. Materials shall be stored i ndoors and adequate precautions
taken to prevent damage to finished surfaces. Protective coverings shall be
provi ded to prevent physical damage or staining follow ng installation, for
duration of project.

.5 WARRANTY

Manuf acturer's warranty of ten years against defects in materials, excluding
damages caused by physical or chem cal abuse or excessive heat, shall be
provi ded. Warranty shall provide for material and | abor for replacenent or
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repair of defective material for a period of ten years after conponent
i nstallation.

1.6 QUALI FI CATI ONS

To insure warranty coverage, solid polynmer fabricators shall be certified to
fabricate by the solid polyner naterial manufacturer being utilized. Al
fabrications shall be marked with the fabricator's certification |abe
affixed in an inconspicuous |ocation. Fabricators shall have a m ninumof 5
years of experience working with solid polynmer materials.

1.7 MOCK- UP

Prior to final approval of shop drawings, a full-size nock-up shall be

provi ded of a typical vanity top or countertop where nultiple units are
required. The nock-up shall include all solid polyner conponents required
to provide a conpleted unit. The nmock-up shall utilize finishes in patterns
and colors indicated on the drawi ngs. Should the nock-up not be approved,
the Contractor shall re-work or remake it until approval is secured

Rej ected units shall be renoved fromthe jobsite. Approved nmock-up may
remain as part of the finished work

PART 2 PRODUCTS
2.1 MATERI AL

Solid polynmer material shall be a honpgeneous filled solid polymer; not
coated, |aninated or of a conposite construction; neeting ANSI Z124.3 and
ANS| Z124.6 requirenents. Material shall have m ni mum physical and
performance properties specified. Superficial damage to a depth of 1/32
inch (0.75 mm) shall be repairable by sanding or polishing. Mteria

t hi ckness shall be as indicated on the drawings. 1In no case shall nmateria
be less than 1/4 inch (6 mm in thickness.

2.1.1 Cast, 100 Percent Acrylic Polynmer Solid Surfacing Material; SS-1, SS-2
Cast, 100 percent acrylic solid polynmer material shall be conposed of

acrylic polyner, mneral fillers, and pignents and shall neet the follow ng
m ni mum per formance requirenents:

PROPERTY REQUI REMENT TEST PROCEDURE
(mn. or max.)

Tensile Strength 5000 psi (mn.) ASTM D 638
(351 kg/ cnf) (ASTM D 638M

Har dness 52- Bar col ASTM D 2583

| mpressor (mn.)

Ther mal Expansi on . 000023 in/in/F (max.) ASTM D 696
(.0000386cm cnf degC)

Boi | i ng wat er No Change NEMA LD 3-3.05
Sur f ace Resi stance

Hi gh Tenperature No Change NEMA LD 3-3.06
Resi st ance
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| npact Resi stance
(Ball drop)

1/ 4" sheet
(6.4 nm sheet)

1/ 2" sheet
(12.7 mm sheet)

3/ 4" sheet
(19 mm shet)

Mol d & M| dew
Growt h

Bacteria G owth

Li qui d

Absor ption

(Weight in 24 hrs.)

Fl ammability

Fl ame Spread
Snoke Devel oped

Ft. Lewis, VWA.

NEMA LD 3-303

36", 1/2 1b
(910 mm 227 Q)
ball, no failure

100", 1/2 1b
(2540 mm 227 @)
ball, no failure

150", 1/2 Ib
(3810 mm 227m)

ball, no failure
No growth ASTM G 21
No Growt h ASTM G 22
0. 1% max. ASTM D 570
ASTM E 84
25 max.
30 max

2.1.2 Epoxy-nodi fied Resin Solid Surfacing Material: SS-3

Modi fied epoxy resin naterial shall be conposed of a fornulation containing
a DGEBA type resin, an inert filler and pegnentation, cured and cast at an

el evated tenperature

The material nmust neet the foll owing mninum

performance requirenments

PROPERTY

Conpressive Strength

Tensile Strength

Har dness

Ther mal Expansi on

Density

Boi l i ng wat er
Sur f ace Resi stance

DACA67- 03- R- 0210

REQUI REMENT TEST PROCEDURE
(mn. or max.)
36,500 psi (mn) ASTM D 695
(2,566 kg/cnR)
10,500 psi (mn.) ASTM D 638
(738 kg/ cnf ASTM D 638M
110- Rockwel | ASTM D 785

M scale (mn.)
. 0000131 in/in/F (max.) ASTM D 696
(.0000235 M1 mm deg C)
125 | b/ cubi c foot ASTM D 792
(2.01 g/ cnB)
No Change NEMA LD 3-3.05

06650- 5
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Hi gh Tenperature
Resi st ance

Fl exural Strength
| npact Resi stance
(Ball drop)

1/ 4" sheet

(6.4 mm sheet)

1/ 2" sheet
(12.7 mm sheet)

Ft. Lewis, VWA.

No Change

16, 000 ps
(1.125 kg/cnR)

36", 1/2 1|b
(910 nm 227 m
ball, no failure

140", 1/2 1b
(3550 mMmm 227 m)
ball, no failure

NEMA LD 3-3. 06

ASTM D 790

NEMVA LD 3-303

3/ 4" sheet 200", 1/2 1b
(19 nm sheet) (507 mMm 227 m
ball, no failure

Mold & M| dew No growth ASTM G 21

Grow h
Bacteria Growh No Growt h ASTM G 22
Liquid
Absor ption

(Weight in 24 hrs.) 0. 0076% max. ASTM D 570
Fl ammability does not ignite ASTM D 635

2.1.3 Mat eri al Patterns and Col ors

Patterns and colors for all solid pol yner conponents and fabrications shal

be those indicated in Section 09915 COLOR SCHEDULE. Pattern and col or shal
occur, and shall be consistent in appearance, throughout the entire depth

(thickness) of the solid polymer material

2.1.4 Sur face Finish

Exposed finished surfaces and edges shall receive a uniform appearance
Exposed surface finish shall be matte; gloss rating of 5-20.

2.2 ACCESSORY PRODUCTS

Accessory products, as specified below, shall be manufactured by the solid
pol ymer manufacturer or shall be products approved by the solid polymner
manufacturer for use with the solid polyner nmaterials being specified. Al
adhesi ves nust neet or exceed the VOC limts of South Coast Air Quality
Managenment District AWD Rule 1168. All sealants used as a filler nust neet
or exceed California Air Resources Board AQWD 8-51

2.2.1 Seam Adhesi ve
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Seam adhesive shall be a two-part adhesive kit to create permanent,

i nconspi cuous, non-porous, hard seans and joints by chenical bond between
solid polyner materials and components to create a nonolithic appearance of
the fabrication. Adhesive shall be approved by the solid polymer

manuf acturer. Adhesive shall be color-matched to the surfaces being bonded
where solid-colored, solid polyner materials are being bonded together. The
seam adhesi ve shall be clear or color matched where particul ate patterned,
solid polyner nmaterials are bei ng bonded together

2.2.2 Panel Adhesive

Panel adhesive shall be neoprene based panel adhesive neeting ANSI A136.1,
Underwriter's Laboratories (UL) listed. This adhesive shall be used to bond
solid pol yner conponents to adjacent and underlying substrates.

2.2.3 Sili cone Seal ant

Seal ant shall be a mildewresistant, FDA and UL listed silicone sealant or
caulk in a clear fornulation. The silicone sealant shall be approved for
use by the solid polymer manufacturer. Sealant shall be used to seal al
expansion joints between solid polynmer conponents and all joints between
solid polymer conmponents and ot her adjacent surfaces such as walls, floors,
ceiling, and plunmbing fixtures.

2.2.4 Conductive Tape

Conductive tape shall be manufacturer's standard foil tape, 4 mls thick
applied around the edges of cut outs containing hot or cold appliances.

2.3 FABRI CATI ONS

Conponents shall be factory or shop fabricated to the greatest extent
practical to sizes and shapes indicated, in accordance with approved Shop
Drawi ngs and manufacturer's requirenents. Factory cutouts shall be provided
for sinks, lavatories, and plunbing fixtures where indicated on the

drawi ngs. Contours and radii shall be routed to tenplate, with edges
snooth. Defective and inaccurate work will be rejected

2.3.1 Joints and Seans
Joints and seans shall be forned between solid polymer conponents using
manuf acturer's approved seam adhesive. Joints shall be inconspicuous in
appearance and wi thout voids to create a nonolithic appearance

2.3.2 Edge Fi ni shing
Rout and finish conponent edges to a snooth, uniform appearance and finish
Edge shapes and treatnents, including any inserts, shall be as detailed on
the drawi ngs. Rout all cutouts, then sand all edges snpboth. Repair or
rej ect defective or inaccurate work.

2.3.3 Counter and Vanity Top Spl ashes
Backspl ashes and end spl ashes shall be fabricated from1/2 inch (13 m)

thick solid surfacing material and shall be 4 inches (100 nm high
Backspl ashes and end spl ashes shall be provided for all counter tops and
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vanity tops. Backsplashes shall be shop fabricated and be | oose, to be
field attached

.3.3.1 Permanently Attached Backspl ash

Permanently attached backspl ashes shall be attached straight with seam
adhesive to forma 90 degree transition

.3.3.2 End Spl ashes

End spl ashes shall be provided | oose for installation at the jobsite after
hori zontal surfaces to which they are to be attached have been installed

.3.4 Counter and Vanity Tops

Al solid surfacing, solid polyner counter top and vanity top conponents
shall be fabricated from1/2 inch (13 mm thick material. Edge details,

di mensi ons, locations, and quantities shall be as indicated on the Draw ngs.
Counter tops shall be conplete with 4 inch (100 mm) high permanently
attached, 90 degree transition at all locations. Attach 2 inch (50 nm) w de
reinforcing strip of polynmer material under each horizontal counter top
seam

.3.4.1 Counter Top Wth Sink

Stainless Steel Sink. Countertops with sinks shall include cutouts to
tenplate as furnished by the sink manufacturer. Manufacturer's standard
sink mounting hardware for stainless steel installation shall be provided
Seam bet ween sink and counter top shall be sealed with silicone seal ant.

Si nk, faucet, and plunbing requirements shall be in accordance with Section
15400 PLUMBI NG, GENERAL PURPOSE

.3.4.2 Vanity Tops Wth Bow s

A. Vitreous China Bowl: Countertops with vitreous china bow s shal

i nclude cutouts to tenplate as furnished by the sink manufacturer

Manuf acturer's standard sink nmounting hardware for vitreous china
installation shall be provided. Seam between sink and counter top shall be
sealed with silicone sealant. Sink, faucet, and plunbing requirenments shal
be in accordance with Section 15400 PLUVBI NG, GENERAL PURPOSE

PART 3 EXECUTI ON

3.

1 COORDI NATI ON

In nost instances, installation of solid polymer fabricated conponents and
assenblies will require strong, correctly | ocated structural support

provi ded by other trades. To provide a stable, sound, secure installation
cl ose coordination is required between the solid polyner fabricator /
installer and other trades to insure that necessary structural wall support,
cabi net counter top structural support, proper clearances, and other
supporting conponents are provided for the installation of wall panels,
countertops, shelving, and all other solid polyner fabrications to the
degree and extent recomrended by the solid polyner manufacturer. Contractor
shal | appropriate staging areas for solid polynmer fabrications.
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3.

3.

2 | NSTALLATI ON
2.1 Conponent s

Al'l conponents and fabricated units shall be installed plunb, |evel, and
rigid. Field joints between solid polyner conponents to provide a
nonol i thi ¢ appearance shall be made using solid polymer manufacturer's
approved seam adhesives, with joints inconspicuous in the finished work
Metal or vitreous china sinks and | avatory bow s shall be attached to
counter tops using solid polynmer manufacturer's recommended cl ear silicone
seal ant and nounting hardware. Solid polynmer sinks and bowl s shall be
installed using a col or-matched seam adhesive. Pl unbing connections to
sinks and | avatories shall be made in accordance with Section 15400
PLUMBI NG GENERAL PURPOSE

.2.1.1 Loose Counter Top Spl ashes

Loose spl ashes shall be mounted in | ocations as noted on the draw ngs.
Loose spl ashes shall be adhered to the counter top with a col or matched
silicone seal ant when the solid polymer conponents are solid colors.
Adhesion of particul ate patterned solid polyner splashes to counter tops
shall utilize a clear silicone seal ant.

.2.1.2 Wal | Panel s & Panel Systens

Installation of wall panels and system conponents to substrates shal

i nclude the use of a neoprene-based panel adhesive. Seam adhesive shall be
used to adhere all solid polymer conponents to each other with the exception
of expansion joints and inside corners. All inside corners and expansion
joints between solid polynmer components shall be joined with silicone
sealant. All joints between solid polynmer conponents and non-solid pol yner
surfaces shall be sealed with a clear silicone seal ant.

. 2.2 Sili cone Seal ant

A clear, silicone sealant or caulk shall be used to seal all expansion
joints between solid polynmer conmponents and all joints between solid polymner
conmponents and ot her adjacent surfaces such as walls, floors, ceiling, and
pl unmbing fixtures. Sealant bead shall be snooth and uniformin appearance
and shall be the m ninmum size necessary to bridge any gaps between the solid
surfacing material and the adjacent surface. Bead shall be continuous and
run the entire length of the joint being sealed

. 2.3 Pl unmbi ng

Pl unmbi ng connections to sinks and | avatories shall be nmade in accordance
with Section 15400 PLUMBI NG, GENERAL PURPOSE

.3 CLEAN- UP

Conmponents shall be cleaned after installation and covered to protect

agai nst damage during conpletion of the remaining project itens. Conponents
damaged after installation by other trades will be repaired or replaced at
the General Contractor's cost. Conponent supplier will provide a
repair/replace cost estimate to the Ceneral Contractor who shall approve
estimate before repairs are nade
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End of Section
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Rei ssued for clarity by Amendnent R0003

SECTI ON 08210
WOOD DOORS
PART 1 GENERAL
1.1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by the
basi ¢ desi gnation only.

ARCHI TECTURAL WOODWORK | NSTI TUTE ( AW )

AW Qual Stds (1997) Architectural Wodwork Quality
Standards and Quality Certification Program

FOREST STEWARDSHI P COUNCI L

FSC 1.2 (2000) FSC Principles and Criteria of Forest
St ewar dshi p
FSC 5.3.5 (2003) Forests Certified by FSC- Accredited

Certification Bodies
NATI ONAL FI RE PROTECTI ON ASSCCI ATI ON ( NFPA)
NFPA 80 (1995) Fire Doors and Fire W ndows
SOUTH COAST Al R QUALI TY MANAGEMENT DI STRI CT

AQWD Rule 1168 (2002) Regulation XlI, Rule 1168 Adhesive and
Seal ant Applications

W NDOW AND DOOR MANUFACTURERS ASSCCI ATI ON ( \DVA)

NWADA 1.S. 1-A (1993) Architectural Wod Flush Doors
NVWADA TM 5 (1990) Split Resistance Test

NWADA TM 7 (1990) Cycle - Slam Test

NWADA TM 8 (1990) Hi nge Loadi ng Resi stance Test

1.2 SUBM TTALS

Submit the following in accordance with Section 01330, "Subnittal
Procedures. "

SD- 02 Shop Drawi ngs

Doors; G
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1.

Subnmit drawi ngs or catal og data showi ng each type of door unit.
Drawi ngs and data shall indicate door type and construction, sizes,
t hi ckness, methods of assenmbly and gl azi ng.
SD- 03 Product Data
Doors; G
Accessori es
Wat er -resi stant seal er
Sanpl e warranty
SD- 04 Sanpl es
Door s
Prior to the delivery of wood doors, subnit a sanple section of
each type of door which shows the stile, rail, veneer, finish, and
core construction.
Door finish colors; G
Submit a mninmum of three color sel ection sanples.
SD- 06 Test Reports
Split resistance
Cycl e-sl am
Hi nge | oadi ng resistance
Submit split resistance test report for doors tested in accordance
with NWADA TM 5, cycle-slamtest report for doors tested in
accordance with NWADA TM 7, and hi nge | oadi ng resistance test
report for doors tested in accordance with NWADA TM 8.
3 DELI VERY, STORAGE, AND HANDLI NG
Deliver doors to the site in an undamaged condition and protect against
damage and danpness. Stack doors flat under cover. Support on bl ocking, a
nm ni rum of 4 inches (100 nm thick, |located at each end and at the mi dpoint
of the door. Store doors in a well-ventilated building so that they will
not be exposed to excessive noisture, heat, dryness, direct sunlight, or
extrene changes of temperature and humidity. Do not store in a building

under construction until concrete, masonry work, and plaster are dry.
Repl ace defective or damaged doors with new ones.

.4 WARRANTY

Warranty shall warrant doors free of defects as set forth in the door
manuf acturer's standard door warranty.
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PART 2 PRODUCTS

2.

1 DOORS

Provi de doors of the types, sizes, and designs indicated

1.1 Fl ush Doors

Flush doors shall conformto NWADA |.S. 1-A. Hollow core doors shall have

| ock bl ocks and one inch (25 nm) m ni mum thickness hinge stile. Stile edge
bands of doors to receive natural finish shall be hardwood, conpatible with
face veneer. Stile edge bands of doors to be painted shall be m Il option
specie. No visible finger joints will be accepted in stile edge bands. Wen
used, locate finger-joints under hardware

.1.1.1 Interior Flush Doors

Provi de staved | unber core, Type Il flush doors conforming to NWADA |.S. 1-A
with faces of character grade maple. Hardwood veneers shall be plain sliced
book matched. Wbod door products shall be from sustainable forests as
certified by the Forest Stewardship Council (FSC 1.2 and FSC 5.3.3). No
added urea formal dehyde resins shall be utilized in door conponents.

1.2 Door Franes

Frames for interior wood doors to be for clear finish, with 3 piece

adj ustable janb units. Provide doors as specified conplete with frane,
hi nges and prepared to receive finish hardware. Wod frane products shal
be from sustainable forests as certified by the Forest Stewardship Counci
(FSC 1.2 and FSC 5.3.3).

.2 ACCESSORI ES

. 2.1 Addi ti onal Hardware Rei nforcenment

Provide fire rated doors with hardware rei nforcenent bl ocking. Size of |ock
bl ocks shall be as required to secure the hardware specified. Reinforcenent
bl ocking shall be in conpliance with the manufacturer's |abeling

requi rements and shall not be mineral material simlar to the core

.3 FABRI CATI ON

. 3.1 Mar ki ng

Each door shall bear a stanp, brand, or other identifying mark indicating
qual ity and construction of the door

.3.2 Quality and Construction

Identify the standard on which the construction of the door was based,
identify the standard under which preservative treatnment was nade and
i dentify doors having a Type | glue bond

.3.3 Adhesi ves and Bonds

NWADA 1.S. 1-A.  Use Type | bond for exterior doors and Type Il bond for
interior doors. Adhesive for doors to receive a natural finish shall be
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non-staining. All adhesives nust neet or exceed the VOC |limts of South
Coast Air Quality Managenent District AWD Rule 1168

2.3. 4 Pre-Fitting

At the Contractor's option, doors may be provided factory pre-fit. Doors
shall be sized and machined at the factory by the door manufacturer in
accordance with the standards under which they are produced. The work shal

i ncl ude sizing, bevelling edges, nortising, and drilling for hardware and
provi di ng necessary beaded openings for glass and | ouvers. Provide the door
manuf acturer with the necessary hardware sanples, and frame and hardware
schedul es as required to coordinate the work

2.3.5 Fi ni shes
2.3.5.1 Factory Finish

Provi de doors finished at the factory by the door manufacturer as foll ows:
AW Qual Stds Section 1500, specification for System No. 4 Conversion
varni sh al kyd urea or System No. 5 Vinyl catalyzed. The coating shall be
AW Qual Stds prem um nedi umrubbed sheen, closed grain effect. Use stain
when required to produce the finish specified for color. Seal edges,
cutouts, trim and wood accessories, and apply two coats of finish
conpatible with the door face finish. Touch-up finishes that are scratched
or marred, or where exposed fastener holes are filled, in accordance with
the door manufacturer's instructions. Match color and sheen of factory
finish using materials conpatible for field application

2.3.5.2 Col or
Provi de door finish colors as indicated in Section 09915, COLOR SCHEDULE
2.3.6 Wat er - Resi st ant Seal er

Provide a water-resistant seal er conpatible with the specified finish as
approved and as recomended by the door manufacturer

2.4 SOURCE QUALI TY CONTROL

Stiles of "B" and "C' label fire doors utilizing standard nortise | eaf
hi nges shall neet the follow ng perfornmance criteria

a. Split resistance: Average of ten test sanples shall be not |ess
than 500 pounds (225 kil ograms) | oad when tested in accordance with
NWADA TM 5.

b. Cycle-slam 200,000 cycles with no | oose hinge screws or other
vi sible signs of failure when tested in accordance with the
requi rements of NWADA TM 7.

c. Hinge loading resistance: Average of ten test sanples shall be not
| ess than 700 pounds (315 kil ograns) |oad when tested for direct
screw wi thdrawal in accordance with NWADA TM 8 using a No. 12, 1
1/4 inch (30 nm long, steel, fully threaded wood screw. Drill
5/32 inch (4 mm pilot hole, use 1 1/2 inch (40 my opening around
screw for bearing surface, and engage screw full, except for [ ast
1/8 inch (3 mMm). Do not use a steel plate to reinforce screw area
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PART 3 EXECUTI ON

3.

1 I NSTALLATI ON

Before installation, seal top and bottom edges of doors with the approved
wat er-resi stant sealer. Seal cuts nade on the job inmmediately after cutting
usi ng approved water-resistant sealer. Fit, trim and hang doors with a
1/16 inch (2 mm mninum 1/8 inch (3 nm nmaxi nrum cl earance at sides and
top, and a 3/16 inch (5 M) mnimum 1/4 inch (6 M) nmexinmum cl earance over
thresholds. Provide 3/8 inch (10 mm) mninmum 7/16 inch (11 nm maxi num

cl earance at bottom where no threshold occurs. Bevel edges of doors at the
rate of 1/8 inch in 2 inches (3 mMmin 50 mm Door warp shall not exceed 1/4
i nch when neasured in accordance with NWADA |.S. 1-A

1.1 Fire Doors

Install fire doors in accordance with NFPA 80. Do not paint over | abels.

1.2 Prehung Doors

Install doors in accordance with the manufacturer's instructions and
details. Provide fasteners for stops and casing trimwithin 3 inches (75
nm of each end and spaced 11 inches (275 nm on centers nmaxi num Provide
side and head janbs joined together with a dado or notch of 3/16 inch (5 mM)
nmi ni nrum dept h.

.1.3 Acoustic Seal s

Install doors in strict accordance with the manufacturer's printed
instructions and details. Seal doors swi ng-type doors at heads and janbs to
provi de continuous installation. Apply caulk to door franes at janbs and
head.

End of Section
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SECTI ON 08520

ALUM NUM AND ENVI RONMENTAL CONTROL ALUM NUM W NDOWS

PART 1 GENERAL

1.1 REFERENCES

The publications listed below forma part of this specification to the

extent referenced.
desi gnation only.

The publications are referred to in the text by basic

ALUM NUM ASSCCI ATI ON ( AA)

AA DAF- 45

(1997) Designation System for Al um num
Fi ni shes

AVERI CAN ARCHI TECTURAL MANUFACTURERS ASSOCI ATI ON ( AAVA)

AAMA 101

AAMA 603

AAMA 605

(1997) Voluntary Specifications for Al unm num
Vi nyl (PVC) and Wbod W ndows and d ass Doors

(1998) Vol untary Performance Requirenents and
Test Procedures for Pignented Organic
Coatings on Extruded Al unm num

(1998) voluntary Specification, Performance
Requi renments and Test Procedures for High
Per f ormance Organi ¢ Coatings on Al um num
Extrusi ons and Panel s

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM E 90

ASTM E 283

ASTM E 330

ASTM E 331

ASTM E 413

DACA67- 03- R- 0210

(1999) Laboratory Measurenent of Airborne
Sound Transm ssion Loss of Building
Partitions

(1991) Determning the Rate of Air Leakage
Through Exterior Wndows, Curtain Walls, and
Doors Under Specified Pressure Differences
Across the Specinen

(1997el) Structural Performance of Exterior
W ndows, Curtain Walls, and Doors by Uniform
Static Air Pressure Difference

(1996) Water Penetration of Exterior Wndows,
Curtain Walls, and Doors by Uniform Static
Air Pressure Difference

(1987; R 1999) Rating Sound Insul ation

08520-1 RO003



03015/ AE/ | |
Battle Sinmulation Center, Ft. Lewis, VWa.

NATI ONAL FENESTRATI ON RATI NG COUNCI L ( NFRC)

NFRC 100 (1997) Procedure for Determ ning Fenestration
Product U-factors

NFRC 200 (1997) Procedure for Determ ning Fenestration
Product Sol ar Heat Gain Coefficients at
Nor mal | nci dence

1.2 W NDOW PERFORMANCE

Al um num wi ndows shall neet the foll owi ng performance requirements. Testing
requi renments shall be perfornmed by an i ndependent testing |aboratory or
agency.

1.2.1 Structural Performance

Structural test pressures on w ndow units shall be for positive |oad

(i nward) and negative |load (outward) in accordance with ASTM E 330. After
testing, there shall be no glass breakage, permanent damage to fasteners,
har dware parts, support arnms or actuating nechani sns or any other damage

whi ch coul d cause wi ndow to be inoperable. There shall be no pernmanent
deformation of any main frane, sash or ventilator nenber in excess of the
requi renents established by AAMA 101 for the wi ndow types and cl assification
specified in this section.

1.2.2 Air Infiltration

Air infiltration shall not exceed the ampunt established by AAMA 101 for
each wi ndow type when tested in accordance with ASTM E 283.

1.2.3 Wat er Penetration

Wat er penetration shall not exceed the anmpunt established by AAMA 101 for
each wi ndow type when tested in accordance with ASTM E 331.

1.2.4 Ther mal Perfor mance

Thermal transmittance for thermally broken alum num w ndows with insulating

gl ass shall not exceed a U-factor of 0.65 Bt u/hr-ft2-F (2.0 Wn12K)
det erm ned according to NFRC 100.

1.2.5 Condensati on I ndex Rating

The condensation index rating shall be 85 as determ ned using NFRC approved
sof t ware THERM

1.2.6 Sound Attenuation

The wi ndow unit shall have a m nimum STC of 41 with the wi ndow gl azed with
two pieces of 1/4 inch (6 nmm) thick |lanm nated glass or (use |am nated gl ass
where indicated) 34 with the wi ndow glazed with 1/2 inch (13 mrm) air space
bet ween two pieces of 1/4 inch (6 mm thick glass when tested in accordance
with ASTM E 90 and ASTM E 413.
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1.

3 SUBM TTALS

Governnment approval is required for submittals with a "G' designati on;

subm ttals not having a "G' designation are for information only. \When
used, a designation followi ng the "G' designation identifies the office that
will reviewthe submttal for the Governnent. The follow ng shall be
submitted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD- 02 Shop Drawi ngs

Al um num W ndows; G DO
Drawi ngs i ndicating el evati ons of w ndow, rough-opening

di rensions for each type and size of window, full-size sections,
t hi cknesses of netal, fastenings, nmethods of installation and
anchorage, connections with other work, type of wall construction,
si ze and spaci ng of anchors, method of glazing, types and | ocations
of operating hardware, mullion details, weatherstripping details
and wi ndow schedul es showi ng | ocati ons of each w ndow type.

SD- 03 Product Data
Al um num W ndows; G DO

Manuf acturer's descriptive data and catal og cut sheets.

Manuf acturer's preprinted installation instructions and cl eani ng
i nstructions.

SD- 04 Sanpl es
Al um num W ndows; G DO

Manuf acturer's standard col or sanples of the specified finishes.

SD- 06 Test Reports
Al um num W ndows; G DO

Reports for each type of alum num w ndow attesting that identical
wi ndows have been tested and neet all perfornance requirenents
establ i shed under paragraph W NDOW PERFORMANCE.

SD-07 Certificates
Al umi num W ndows; G DO

Certificates stating that the al um num w ndows are AAMA certified
conformng to requirenments of this section. Labels or markings
permanently affixed to the window will be accepted in |lieu of
certificates. Product ratings determ ned using NFRC 100 and NFRC
200 shall be authorized for certification and properly |abel ed by
t he manufacturer.
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1.4 QUALI FI CATI ON
W ndow manuf acturer shall specialize in designing and manufacturing the type
of al um num wi ndows specified in this section, and shall have a n ni num of
10 years of docunented successful experience. Manufacturer shall have the
facilities capable of nmeeting contract requirenents, single-source
responsi bility and warranty.

1.5 MOCK- UPS
Before fabrication, full-size nock-up of one wi ndow unit conplete with glass
and AAMA certification |abel for structural purposes and NFRC Tenporary and
Permanent Label for certification of thermal performance raitingwll be
required for review of w ndow construction and quality of hardware
operation.

1.6 DELI VERY AND STORAGE
Al um num wi ndows shall be delivered to project site and stored in accordance
wi th manufacturer's recommendati ons. Damaged wi ndows shall be replaced with
new wi ndows.

1.7 WARRANTY

Manuf acturer's standard perfornmance guarantees or warranties that extend

beyond a 1 year period shall be provided.

PART 2 PRODUCTS

2.1 ALUM NUM W NDOW TYPES

OPTI ONAL PERFORMANCE CLASSES ENGLI SH

*A *B Wat er
Opt i onal Appl i cabl e Desi gn St ruct ural Resi st ance
Per f or mance Pr oduct Pressure Test Pressure Test Pressure
Cl ass Desi gnati on I b/ft sq. I b/ft sq. I b/ft sq.
R, C, HC AW
20 R 20.0 30.0 3.00
25 R 25.0 37.5 3.75
30 R, LC 30.0 45. 0 4.50
35 R LC C 35.0 52.5 5.25
40 R LC C 40.0 60. 0 6. 00
45 R, LC, C, HC, AW 45.0 67.5 6.75
50 R, LC, C, HC, AW 50.0 75.0 7.50
55 R, LC, C, HC, AW 55.0 82.5 8.25 11.0
60 R, LC, C, HC, AW 60. 0 90.0 9. 00 12.0
65 R, LC, C, HC, AW 65.0 97.5 9.75 12.0
70 R, LC, C, HC, AW 70.0 105.0 10. 50 12.0
75 R, LC, C, HC, AW 75.0 112.5 11. 25 12.0
80 R, LC, C, HC, AW 80.0 120.0 12. 00 12.0
85 R, LC, C, HC, AW 85.0 127.5 12. 00 12.0
90 R, LC, C, HC, AW 90.0 135.0 12. 00 12.0
*A. Desi gn pressure = Performance Cl ass
DACA67- 03- R- 0210 08520-4 R0O003
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*B. Structural test pressures shown are for both positive and
negative | oads.

Al um num wi ndows shall consist of conplete units including sash, glass,
frame, weatherstripping thermal break type doubl e-glazed. Thermal barrier
shall be neoprene, rigid vinyl, or polyurethane and shall be resistant to
weat her. W ndow nenbers shall be heli-arc wel ded or angl e-reinforced and
nmechani cal ly joined and seal ed. Exposed welded joints shall be dressed and
finished. Joints shall be permanent and weathertight. Frames shall be
constructed to provide a minimum 1/4 inch (6 mm) thermal break between the
exterior and interior franme surfaces. Sash corners shall be internally
sealed to prevent air and water |eaks. |Inner sash shall be key-controlled
to swing to the interior to allow mai ntenance and repl acenent of the gl ass.
Not | ess than 5 control keys shall be furnished. Operable w ndows shal
permt cleaning the outside glass frominside the building

2.1.1 Fi xed W ndows

Al um num fixed (F) wi ndows shall conformto AAMA 101 F-HC40 type, non-
operabl e gl azed franme, conplete with provisions for reglazing in the field

2.2 WEATHERSTRI PPI NG

Weat herstripping for ventilating sections shall be of type designed to neet
wat er penetration and air infiltration requirenents specified in this
section in accordance with AAMA 101, and shall be manufactured of materia
conpatible with alum num and resistant to weather. Watherstrips shall be
factory-applied and easily replaced in the field. Neoprene or

pol yvi nyl chl ori de weat herstripping are not acceptable where exposed to
direct sunlight.

2.3  ACCESSORI ES

2.3.1 Fast eners
Fast eni ng devi ces shall be w ndow manufacturer's standard desi gn nade from
al umi num or non-magnetic stainless steel in conpliance with AAMA 101. Self-
tappi ng sheet netal screws will not be acceptable for material thicker than
1/16 inch (2 nm.

2.3.2 Har dwar e
Har dwar e shall be as specified for each wi ndow type and shall be fabricated
of alum num stainless steel, cadm umplated steel, zinc-plated steel or
ni ckel / chrone-pl ated steel in accordance with requirenents established by
AAMA 101

2.3.3 W ndow Anchors

Anchoring devices for installing windows shall be nade of alum num cadm um
pl ated steel, stainless steel, or zinc-plated steel conformng to AAVA 101

2.4 GLASS AND GLAZI NG

Al um num wi ndows shall be designed for inside glazing, field glazing, and
for glass types schedul ed on drawi ngs and specified in Section 08810 GLASS
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AND GLAZING. Units shall be conplete with glass and gl azing provisions to
neet AAMA 101. G azing material shall be conpatible with alunm num and
shal I not require painting.

.5 FI NI SH

.5.1 Anodi zed Al um num Fi ni sh

Exposed surfaces of al unm num wi ndows shall be finished with anodic coating
conform ng to AA DAF-45: Architectural Cass |, AA-MLO-C22-A41, clear
anodic coating, 0.7 m | (0.02 nmor thicker, 215-R1 Natural Color. Finish
shall be free of scratches and other bl em shes.

.5.2 Baked- Acryl i c Resin-Based Coating

Exposed surfaces of al um num wi ndows shall be finished with acrylic resin-
based coating conformng to AAMA 603, total dry thickness of 1.0 mls (0.03
nm). Finish shall be free of scratches and other bl em shes.

.5.3 Hi gh- Performance Coati ng

Exposed surfaces of al um num wi ndows shall be finished with a two-coat
fluoropol yner coating systemcontaining at | east 70 percent by wei ght

pol yvinyl i dene fluoride, PVF2 resin, factory-applied, oven-baked, conform ng
to AAMA 605, with a priner coat of 0.20 to 0.30 mls (0.005 to 0.008 nm and
a color coat of mnimum1.0 nml (0.025 mm), total dry filmthickness of 1.20
to 1.3 mils (0.030 to 0.033 mm). Finish shall be free of scratches and

ot her bl em shes.

.5.4 Col or

Col or shall be in accordance with Section 09915 COLOR SCHEDULE.

PART 3 EXECUTI ON

3.

1 | NSTALLATI ON

Al um num wi ndows shall be installed in accordance with approved shop

drawi ngs and manufacturer's published instructions. Alum num surfaces in
contact with masonry, concrete, wood and dissinmlar netals other than
stainless steel, zinc, cadmiumor snmall areas of white bronze, shall be
protected fromdirect contact using protective materials recomended by AAMA
101. The conpleted wi ndow installation shall be watertight in accordance
with Section 07900 JO NT SEALING. 4 ass and glazing shall be installed in
accordance with requirenents of this section and Section 08810 GLASS AND
GLAZI NG.

.2 ADJUSTMENTS AND CLEANI NG

2.1 Har dwar e Adj ustnents

Fi nal operating adjustnents shall be nade after glazing work is conplete.
Operating sash or ventilators shall operate snoothly and shall be
weat herti ght when in | ocked position.
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3.2.2 Cl eani ng

Al um num wi ndow finish and gl ass shall be cleaned on exterior and interior
sides in accordance with wi ndow manufacturer's recommendati ons. Al kaline or
abrasive agents shall not be used. Precautions shall be taken to avoid

scratching or marring wi ndow finish and gl ass surfaces.

End of Section
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Section 08700 added by Anendnent R0003

SECTI ON 08710
DOOR HARDWARE
PART 1 GENERAL
1.1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by the
basi ¢ desi gnation only.
AMERI CAN SCCI ETY FOR TESTI NG AND MATERI ALS (ASTM
ASTM E 283 (1991) Rate of Air Leakage Through Exteri or
W ndows, Curtain Walls, and Doors Under
Specified Pressure Differences Across the
Speci nen

ASTM F 883 (1990) Padl ocks

BU LDERS HARDWARE MANUFACTURERS ASSCCI ATI ON ( BHVA)

BHVA Al156. 1 (1997) Butts and Hinges (BHMA 101)

BHVA Al156. 2 (1996) Bored and Pre-Assenbl ed Locks and
Lat ches (BHVA 601)

BHVA A156. 3 (1994) Exit Devices (BHVA 701)

BHVA Al156. 4 (1992) Door Controls - Closers (BHVA 301)

BHVA Al156. 5 (1992) Auxiliary Locks & Associ ated Products
( BHVA 501)

BHMA Al56. 6 (1994) Architectural Door Trim (BHWVA 1001)

BHVA Al156. 7 (1988) Tenpl ate Hi nge Di mensi ons

BHVA Al156. 8 (1994) Door Controls - Overhead Hol ders (BHVA
311)

BHMVA A156. 13 (1994) Mortise Locks & Latches (BHVA 621)

BHMA A156. 15 (1995) Closer Hol der Rel ease Devices

BHVA Al156. 16 (1997) Auxiliary Hardware

BHVA Al156. 17 (1993) Self Closing Hinges & Pivots

BHVA Al156. 18 (1993) Materials and Finishes (BHVA 1301)

BHVA A156. 21 (1996) Threshol ds

BHVA Al156. 22 (1996) Door Gasketing Systens
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NATI ONAL FI RE PROTECTI ON ASSCCI ATI ON ( NFPA)
NFPA 80 (1999) Fire Doors and Fire W ndows
NFPA 101 (1997) Life Safety Code
STEEL DOOR | NSTI TUTE (SDOI)
SDI 100 (1991) Standard Steel Doors and Frames
UNDERWRI TERS LABORATORI ES (UL)
UL Bldg Mat Dir (1999) Building Materials Directory
1.2 SUBM TTALS

Submit the following in accordance with Section 01330, "Subnittal
Procedures. "

SD- 02 Shop Drawi ngs
Har dwar e schedule; G
Keyi ng system
SD- 03 Product Data
Hardware itens; G
SD- 08 Manufacturer's Instructions
Install ation
SD- 10 Operation and Mi ntenance Dat a
Har dwar e Schedul e itens, Data Package 1; G

Submit data package in accordance with Section 01781, "Operation
and Mai ntenance Data."

SD-11 Cl oseout Submittals
Key bitting
1.3 HARDWARE SCHEDULE

Prepare and submit hardware schedule in the followi ng form

Ref erence Mr. UL Mark

Publ i - Nanme Key (If fire BHWA
Har d- cation and Con- rated Fi ni sh
war e Quan- Type Catalog trol and Desi gha-
Item tity Size No. Fi ni sh No. Synmbol s |isted) tion
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1.

1.

1.

4 KEY BI TTI NG CHART REQUI REMENTS

Submit key bitting charts to the Contracting Officer prior to conpletion of
the work. 1nclude

a. Complete listing of all keys (AAl, AA2, etc.).

b. Complete listing of all key cuts (AAl-123456, AA2-123458).
c. Tabul ation showi ng which key fits which door

d. Copy of floor plan show ng doors and door nunbers.

e. Listing of 20 percent nore key cuts than are presently required in
each naster system

5 QUALI TY ASSURANCE
5.1 Har dwar e Manuf acturers and Modifications
Provi de, as far as feasible, |ocks, hinges, pivots and cl osers of one |ock,

hi nge, pivot, or closer manufacturer's nmake. Modify hardware as necessary
to provide features indicated or specified

.6 DELI VERY, STORAGE, AND HANDLI NG

Deliver hardware in original individual containers, conplete with necessary
appurtenances including fasteners and instructions. Mark each individua
container with item nunber as shown in hardware schedule. Deliver pernanent
keys and renovable cores to the Contracting O ficer, either directly or by
certified mail. Deliver construction master keys with the | ocks.

PART 2 PRODUCTS

2.

2.

1 TEMPLATE HARDWARE

Har dware to be applied to nmetal or to pre-finished doors shall be made to
tenplate. Pronptly furnish tenplate information or tenplates to door and
frame manufacturers. Tenplate hinges shall conformto BHVA A156.7

Coordi nate hardware itens to prevent interference with other hardware

2 HARDWARE FOR FI RE DOORS AND EXI T DOORS

Provi de all hardware necessary to neet the requirenments of NFPA 80 for fire
doors and NFPA 101 for exit doors, as well as to other requirenents

speci fied, even if such hardware is not specifically nmentioned under

par agraph entitled "Hardware Schedule.” Such hardware shall bear the | abe
of Underwiters Laboratories, Inc., and be listed in UL Bldg Mat Dir or

| abel ed and |isted by another testing |aboratory acceptable to the
Contracting Oficer.

.3 HARDWARE | TEMS

Hi nges, pivots, locks, latches, exit devices, bolts and closers shall be
clearly and permanently marked with the manufacturer's nane or trademark
where it will be visible after the itemis installed. For closers with

covers, the nanme or trademark nmay be beneath the cover
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2.3.1 H nges
H nge Si zes Chart

Hei ght of Hinge

Thi ckness of Doors W dt h of Doors (Length of Joint)
in Inches in Inches in Inches

7/8 to 1 1/8 screen To 36 3

13/8 To 32 3 1/2

1 3/8 Over 32 to 37 4

1 3/4 To 36 4 1/2

13/4 Over 36 to 48 5 Heavy Wei ght
13/4 Over 48 6 Heavy Wei ght

2, 2 1/4 and 2 1/2 To 42 5 Heavy Wei ght

2, 2 1/4 and 2 1/2 Over 42 6 Heavy Wei ght

BHVA A156.1, 4 1/2 by 4 1/2 inches (114 by 114 nillineters) unless otherw se
speci fied. Construct |oose pin hinges for exterior doors and reverse-beve
interior doors so pins will be non-renovabl e when door is closed. O her
anti-friction bearing hinges may be provided in |lieu of ball-bearing hinges.

2.3.2 Pi vot s
BHVA A156. 4.

2.3.3 Spring Hinges
BHVA A156. 17

2.3.4 Locks and Latches

2.3.4.1 Mortise Locks and Latches
BHMA A156. 13, Series 1000, Operational Grade 1, Security G ade 2. Provi de
factory-installed lead lining in |ocks for |ead-shielded doors. Provide
nortise locks with escutcheons not less than 7 by 2 1/4 inches (178 by 57
nm with a bushing at least 1/4 inch (6 mm |ong. Cut escutcheons to suit
cylinders and provide trimitenms with straight, beveled, or snmpoothly rounded
si des, corners, and edges. Knobs and roses of nortise | ocks shall have
screw ess shanks and no exposed screws.

2.3.4.2 Auxi | iary Locks
BHVA A156.5, Grade 1.

2.3.4.3 Conbi nati on Locks

Omi Lock Access Control locks with proximty readers nodel OP-2000-C- SR-
626-B-1Cl-WK-P. Type to match | ock

2.3.4. 4 Bored Locks and Latches

BHMA A156. 2, Series 4000, G ade 1.
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2.

3.5 Exit Devices

BHVA A156.3, Grade 1. Provide adjustable strikes for rimtype and vertica
rod devices. Provide open back strikes for pairs of doors with nortise and
vertical rod devices. Touch bars shall be provided in |lieu of conventiona
crossbars and arnms. Provide escutcheons, not less than 7 by 2 1/4 inches

(178 by 57 nm.

.3.6 Exit Locks Wth Alarm

BHVA A156.5, Type E0431 (with full-wi dth horizontal actuating bar) for
singl e doors; Type E0431 (with actuating bar) or EO0471 (with actuating bar
and top and bottom bolts, both | eaves active) for pairs of doors, unless

ot herwi se specified. Provide termnals for connection to renmote indicating
panel. Provide outside control key.

. 3.7 Cylinders and Cores

Provi de cylinders and cores for new | ocks, including |ocks provided under

ot her sections of this specification. Cylinders and cores shall have six or
seven pin tunblers to match Ft. Lewis standard. Cylinders shall be products
of one manufacturer, and cores shall be the products of one manufacturer
Mortise cylinders shall have interchangeable cores, which are renpvabl e by
speci al control keys. Stanp each interchangeable core with a key contro
synmbol in a conceal ed place on the core

.3.8 Keyi ng System

Provi de a grand nmaster keying system an extension of the existing keying
system Existing | ocks were manufactured by Best and have interchangeabl e
cores. Provide construction interchangeable cores. Provide key cabinet as
speci fi ed.

.3.9 Lock Trim

Cast, forged, or heavy wought construction and comercial plain design

.3.9.1 Knobs and Roses

In addition to neeting test requirenments of BHVA Al156.2 and BHMA Al156. 13,
knobs, roses, and escutcheons shall be 0.050 inch (1.25 mm thick if un-
reinforced. |If reinforced, outer shell shall be 0.035 inch (0.89 mm thick
and conbi ned thickness shall be 0.070 inch (1.78 nm, except knob shanks
shall be 0.060 inch (1.52 nm thick

.3.9.2 Lever Handl es

Provide lever handles in lieu of knobs. Lever handles for exit devices
shall neet the test requirenents of BHMA Al156.13 for nortise |ocks. Lever
handl e | ocks shall have a breakaway feature (such as a weakened spindle or a
shear key) to prevent irreparable danage to the | ock when a force in excess
of that specified in BHVA A156.13 is applied to the lever handle. Lever
handl es shall return to within 1/2 inch (13 nm) of the door face
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2.3.9.3 Texture

Provi de knurl ed or abrasive coated knobs or |ever handles for doors which
are accessible to blind persons and which | ead to dangerous areas.

2.3.10 Keys

Furni sh one file key, one duplicate key, and one working key for each key
change and for each master and grand master keying system Furnish one
addi ti onal working key for each |lock of each keyed-alike group. Furnish 4
great grand master keys, 4 construction master keys, and 4 control keys for
renovabl e cores. Furnish a quantity of key blanks equal to 20 percent of
the total nunber of file keys. Stanp each key with appropriate key contro
synmbol and "U.S. property - Do not duplicate.” Do not place room nunber on
keys.

2.3.11 Door Bolts
BHMA A156. 16. Provi de dust proof strikes for bottombolts, except for doors
having netal thresholds. Automatic |latching flush bolts: BHMA Al156. 3, Type
25

2.3.12 Cl osers

BHVA A156. 4, Series C02000, Grade 1, with PT 4C. Provide with brackets,

arns, mounting devices, fasteners, full size covers, except at storefront

nmounting, pivots, cenment cases, and other features necessary for the

particular application. Size closers in accordance with manufacturer's

recommendati ons, or provide nmulti-size closers, Sizes 1 through 6, and |i st

sizes in the Hardware Schedule. Provide manufacturer's 10-year warranty.
2.3.12.1 Identification Marking

Engrave each closer with manufacturer's nane or trademark, date of
manuf acture, and nmanufacturer's size designation |located to be visible after
installation.

2.3.13 Over head Hol ders
BHVA A156. 8

2.3.14 Cl oser Hol der - Rel ease Devices
BHVA A156. 15

2.3.15 Door Protection Plates
BHVA Al156. 6

2.3.15.1 Si zes of Kick Plates
Wdth for single doors shall be 2 inches (50 mm |ess than door width; wi dth
for pairs of doors shall be one inch (25 mm |ess than door w dth. Height
of kick plates shall be 10 inches (250 mm) for flush doors and one inch (25

nm | ess than height of bottomrail for panel doors. Height of arnor plates
shall be not less than 36 inches (900 mm) for flush doors and shal
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conpl etely cover | ower panels of panel doors, except that arnmor plates on
fire doors shall be 16 inches (400 mm high

2.3.16 Door Stops and Sil encers

BHVA A156.16. Silencers Type L03011. Provide three silencers for each
single door, two for each pair

2.3.17 Padl ocks
ASTM F 883.
2.3.18 Thr eshol ds

BHVA A156.21. Use J35100, with vinyl or silicone rubber insert in face of
stop, for exterior doors opening out, unless specified otherw se

2.3.19 Weat her Strippi ng Gasketing

BHMA A156.22. Provide the type and function designati on where specified in
par agraph entitled "Hardware Schedule”. A set shall include head and janb
seal s, sweep strips, and, for pairs of doors, astragals. Air |eakage of
weat her stripped doors shall not exceed 0.5 cubic feet (2.19 x 10-5 cns) per
m nute of air per square foot (meter) of door area when tested in accordance
with ASTM E 283. Weather stripping shall be one of the follow ng:

2.3.19.1 Extruded Al um num Ret ai ners
Extruded al um num retainers not |ess than 0.050-inch (1.25 mMm) wal
thickness with vinyl, neoprene, silicone rubber, or polyurethane inserts.
Al umi num shal | be clear (natural) anodized

2.3.19.2 I nterlocking Type
Zinc or bronze not less than 0.018 inch (0.45 mm thick

2.3.19.3 Spring Tension Type
Spring bronze or stainless steel not |less than 0.008 inch (0.20 nm thick

2.3.20 Li ght proofi ng and Soundproofing Gasketing

BHVA A156.22. A set shall include adjustable doorstops at head and janbs
and an autonmatic door bottom both of extruded al um num clear (natural)
anodi zed, surface applied, with vinyl fin seals between plunger and housing
Door st ops shall have solid neoprene tube, silicone rubber, or closed-cel
sponge gasket. Door bottonms shall have adjustable operating rod and
silicone rubber or closed-cell sponge neoprene gasket. Doorstops shall be
mtered at corners. Provide the type and function designation where
specified in paragraph entitled "Hardware Sets"

2.3.21 Rain Drips
Extruded al umi num not less than 0.08 inch (2.03 mm thick, clear anodized

Set drips in sealant conforming to Section 07900, "Joint Sealing," and
fasten with stainless steel screws.
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2.3.21.1 Door Rain Drips

Approximately 1 1/2 inches high by 5/8 inch (38 nm high by 16 nm
projection. Align bottomw th bottom edge of door

2.3.21.2 Overhead Rain Drips

Approximately 1 1/2 inches high by 2 1/2 inches (38 nm high by 64 mm
projection, with length equal to overall wi dth of door-frame. Align bottom
wi th door-frane rabbet.

2.3.22 Speci al Tool s

Provi de special tools, such as spanner and socket w enches and doggi ng keys,
required to service and adjust hardware itens.

2.4 FASTENERS

Provi de fasteners of proper type, quality, size, quantity, and finish with
har dware. Fasteners exposed to weather shall be of nonferrous netal or
stainless steel. Provide fasteners of type necessary to acconplish a
permanent installation

2.5 FI NI SHES

BHVA A156.18. Hardware shall have BHMA 630 finish (satin stainless steel),
unl ess specified otherwise. Provide itenms not nmanufactured in stainless
steel in BHMA 626 finish (satin chrom um plated) over brass or bronze,
except surface door closers which shall have al um num paint finish, and
except steel hinges which shall have BHVA 652 finish (satin chrom um

pl ated). Hinges for exterior doors shall be stainless steel with BHVA 630
finish or chrom umplated brass or bronze with BHVA 626 finish. Exit

devi ces may be provided in BHVA 626 finish in |lieu of BHVA 630 finish except
where BHVA 630 is specified under paragraph entitled "Hardware Sets"
Exposed parts of conceal ed closers shall have finish to match | ock and door
trim Hardware for alum num doors shall be finished to match the doors.

2.6 KEY CABI NET AND CONTROL SYSTEM

BHVA Al156.5, Type required to yield a capacity (nunber of hooks) 50 percent
greater than the nunber of key changes used for door | ocks.

PART 3 EXECUTI ON

3.1 | NSTALLATI ON
Install hardware in accordance with manufacturers' printed instructions.
Fasten hardware to wood surfaces with full-threaded wood screws or sheet
nmetal screws. Provide machine screws set in expansion shields for fastening
hardware to solid concrete and masonry surfaces. Provide toggle bolts where

required for fastening to hollow core construction. Provide through bolts
where necessary for satisfactory installation.

3.1.1 Weat her Stripping Installation

Handl e and install weather stripping so as to prevent damage. Provide ful
contact, weather-tight seals. Doors shall operate w thout binding
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3.1.1.1 St op- Appl i ed Weat her Stri pping

Fasten in place with col or-matched sheet nmetal screws not nore than 9 inches
(225 mm o.c. after doors and franmes have been finish painted

3.1.1.2 Interlocking Type Weat her Stri pping
Provi de interlocking, self-adjusting type on heads and janbs and flexible
hook type at sills. Nail weather stripping to door one-inch (25-nm o.c
and to heads and janbs at 4 inches (100 nm) o.c

3.1.1.3 Spring Tension Type Wat her Stri ppi ng

Provi de spring tension type on heads and janbs. Provide bronze nails with
bronze, stainless steel nails with stainless steel. Space nails not nore
than 1 1/2 inches (38 mm) o.c.

3.1.2 Li ght proofing and Soundproofing Installation
Install as specified for stop-applied weather stripping
3.1.3 Threshol d I nstallation

Extend thresholds the full width of the opening and notch end for janb
stops. Set thresholds in a full bed of sealant and anchor to floor with
cadm um pl at ed, countersunk, steel screws in expansion sleeves.

3.2 FI RE DOORS AND EXI' T DOORS

Install hardware in accordance with NFPA 80 for fire doors, NFPA 101 for
exit doors.

3.3 HARDWARE LOCATI ONS
SDI 100, unless indicated or specified otherw se

a. Kick and Arnmor Pl ates: Push side of single-acting doors. Both
si des of double acting doors.

b. Mop Plates: Bottomflush with bottom of door
3.4 KEY CABI NET AND CONTROL SYSTEM

Locate where directed. Tag one set of file keys and one set of duplicate
keys. Place other keys in appropriately marked envel opes, or tag each key.
Furni sh compl ete instructions for setup and use of key control system On
tags and envel opes, indicate door and room numbers or master or grand nmster
key.

3.5 FI ELD QUALI TY CONTROL

After installation, protect hardware from paint, stains, blenishes, and

ot her damage until acceptance of work. Submit notice of testing 15 days
bef ore schedul ed, so that testing can be witnessed by the Contracting

O ficer. Adjust hinges, |ocks, latches, bolts, holders, closers and other
items to operate properly. Denonstrate that pernmanent keys operate
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respective | ocks, and give keys to the Contracting O ficer. Correct,
repair, and finish, as directed, errors in cutting and fitting and danmage to
adj oi ni ng work

3.6 HARDWARE SETS

Har dwar e for al um num doors shall be provided under this section. Deliver
Har dwar e tenpl ates and hardware, except field-applied hardware to the

al um num door and frame manufacturer for use in fabricating the doors and
franes.

Quantity [tem Type No. Si ze Remar ks
DOOR HARDWARE Manuf acturer cited for
EXTERI OR DOORS reference to product type

and quality and are not
intended to limt
submttals from additiona
manuf act urers.

HW 001 PAI R EXI T/ ENTRY DOORS - (PROCESS W TH ALUM NUM DOCRS AND FRAMES 08120)
(DOORS FI NI SH MATCHES FRAMES, HARDWARE | NTEGRAL W TH FRAME)

2 set Pi vots C07131/ No. of internediate pivots
as C07311 recommended for weight of
doors

1l ea Exit device 6- 09 S. S. Lever Handl es
(primary | eaf) I ntegral push bar

1 ea Exit device 6-02 S. S. Lever Handl es
(secondary | eaf) I ntegral push bar

2 ea Dust proof Stri ke conpatible
strike L04021 w exit device

1l ea Cl oser C05042
(secondary | eaf)

1l ea Threshol d as indicated

1 set Adj ust abl e Meeting
stile nfr standard

1 set Gasketting nfr standard

2 ea Bottom 315DN Penko

1l ea O.H Dripcaps 346D Penko

2 ea Bunper L02161

1l ea Conbi nation Lock

HW 002 PAI R VESTI BULE DOORS - (PROCESS W TH ALUM NUM DOORS AND FRAMES 08120)
(DOORS FI NI SH MATCHES FRAMES, HARDWARE | NTEGRAL W TH FRAME)

2 set Pi vots C07131/ No. of intermnediate pivots
C07311 as recommended for weight of
doors

1l ea Exit device 6- 09 S. S. Lever Handl es
(primary | eaf) I ntegral push bar

1l ea Exit device 6-02 S. S. Lever Handl es
(secondary | eaf) I ntegral push bar

2 ea Dust proof Strike conpatible
strike L04021 w exit device.

1 ea Cl oser C05042

(secondary | eaf)
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1 ea Threshol d as i ndicated
1 set Adj ust abl e Meeting

stile nfr standard
1 set Gasketting nfr standard
2 ea Bot t om 315DN Penko
2 ea Bunper L02161
1 ea Conbi nati on Lock

HW 003 PAI R EXI T/ ENTRY DOORS - CORRI DOR ENDS

3 pr Butts A5111 4-1/2X4-1/ 2 NRP

1 ea Exit device 6- 09 S. S. Lever Handl es
(primary | eaf) I ntegral push bar

1l ea Exit device 6-02 S. S. Lever Handl es
(secondary | eaf) I ntegral push bar

2 ea Dust proof Strike conpatible
strike L04021 w exit device

1l ea Cl oser C02021
(secondary | eaf)

1 ea Threshol d as indicated

1 set Adj ust abl e Meeting
stile nfr standard

1 set Gasketting nfr standard

2 ea Bott om 315DN Penko

1l ea O. H. Dripcaps 346D Penko

2 ea Bunper L02161

2 ea Ki ckpl at e J102

1 ea Combi nati on Lock

HW 004 SI NGLE EXI T/ ENTRY DOORS - CORRI DOR ENDS & VESTI BULE EXI TS

1. 5pr Butts A5111 4-1/2X4-1/2 NRP

1 ea Exit device 1-09 S. S. Lever Handl es
I ntegral push bar.

1 ea Threshol d as i ndicated

1 ea Cl oser C02021

1 set Gasketting nfr standard

1 ea Bott om 315DN Penko

1 ea O H Dripcaps 346D Penko

1 ea Bunper L02161

1l ea Ki ckpl at e J102

1 ea Conbi nati on Lock

HW 005 PAI R EXI T/ ENTRY DOORS - AUTI DORI UM

3 pr Butts A5111 4-1/2X4-1/ 2 NRP

1 ea Exit device 6- 09 S. S. Lever Handl es
(primary | eaf) I ntegral push bar

1l ea Exit device 6-02 S. S. Lever Handl es
(secondary | eaf) I ntegral push bar

2 ea Dust proof Strike conpatible
strike L04021 w exit device

2 ea Cl oser C02021

2 ea Ki ckpl at e J102

1 ea Threshol d as indicated

1 set Adj ust abl e Meeting
stile nfr standard
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set
ea
ea
ea

NEFEDNPE

Gasketting
Bot t om

O H Dripcaps
Bunper

Ft .

Lewi s, Wa.

315DN
346D
L02161

nfr standard
Penko
Penko

HW 006 PAI R EXI T/ ENTRY DOORS W I NACTI VE LEAF ( MECH ELEC)

3 Pr Butts A5111 4-1/2X4-1/2
1 ea Morti se Lockset FO7
1 set Fl ushbol ts L14081
1 ea Ast r agal 357D
1 ea Thr eshol d as indicated
1 ea Cl oser C02021
1 set Gasketting S88D
2 ea Ki ckpl at es J102
1l ea O. H. Dripcaps 346D
2 ea Door hol der/ L0O1361
St op
1 ea Dust pr oof L04021
strike
2 ea Bott om 315DN
HW 007 EXTERI OR DOOR ( SCI F)
1.5 Pr Butts A5111 4-1/2X4-1/2
1 ea Morti se Lockset Fxx
1 ea Cl oser C02021
1 set Gasketting S88D
1l ea O. H. Dripcaps 346D
1 ea Threshol d as i ndicated
1 ea Bott om 315DN
1l ea Ki ckpl at e J102
HW 008 SI NGLE DOOR ( MECH/ ELEC)
1.5 Pr Butts A5111 4-1/2X4-1/2
1 ea Morti se Lockset FO7
1 ea Threshol d as i ndi cated
1 ea Cl oser C02021
1 set Gasketting S88D
1l ea Ki ckpl at es J102
1 ea O H. Dripcaps 346D
1 ea Door hol der/ L01361
St op
1 ea Bott om 315DN
1l ea Ki ckpl at e J102

HW 009 SI NGLE DOOR (SI MULATOR BAY EXITS)

1.5 Pr
1l ea
1l ea
1l ea

BUTTS A5111 4-1/2X4-1/2
Morti se Lockset F20
Thr eshol d as indicated
Cl oser C02021
08710-12

DACA67- 03- R- 0210
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S. S. Lever Handl es on
primary |eaf only.

i nactive | eaf

Penko

Penko

Pt 4c

Penko

Penko

Penko

NRP

Exit ONLY

S. S. Lever Handl es

NO exterior handl es or
keyway

Penko
Penko
Penko
Penko

NRP
S. S. Lever
Penko

Handl e

Penko

Penko

Penko

NRP

S. S. Lever
Penko

Handl e

RO003



03015/ AE/ |
Battle Sinmulation Center, Ft. Lewis, VWa.

1 set Gasketting S88D Penko
1 ea O H Dripcaps 346D Penko
1 ea Bunper LO2161

1 ea Bot t om 315DN Penko
1l ea Ki ckpl at e J102

HW 010 SI NGLE | NTERI OR DOCRS

1. 5pr Butts A5111 4-1/2X4-1/2 NRP

1 ea Bored Lockset F44 S. S. Lever Handl e.

1 ea Cl oser C02021

1 ea Bunper L02251

1l ea Ki ckpl at e J102

1l ea Conbi nation Lockl set Acoustic Door Seals (at doors
i ndi cat ed)

HW 011 SINGLE | NTERI OR DOORS- TO EXI T VESTI BULES

1. 5pr Butts A5111 4-1/2X4-1/ 2 NRP

1 ea Exit device 1-09 S. S. Lever Handl es
I ntegral push bar.

1 ea Cl oser C02011

1l ea Bunper L02251

1l ea Ki ckpl at e J102

1 ea Conbi nati on Lock

HW 012 SINGLE | NTERI OR DOCRS - SClI F OUTER DOOR

1. 5pr Butts A5111 4-1/2X4-1/2 NRP

1 ea Mortise Lockset FO7 S. S. Lever Handl e.
1 ea Cl oser C02021

1l ea Bunper L02251

1l ea Ki ckpl at e J102

1 ea Conbi nati on Lock

HW 013 SINGLE | NTERI OR DOORS - SCI F | NNER DOOR

1. 5pr Butts A5111 4-1/2X4-1/2 NRP

1 ea Bored Lockset F44 S. S. Lever Handl e.
1 ea Cl oser C02021

1l ea Bunper L02251

1l ea Ki ckpl at e J102

1 ea Conbi nati on Lock

HW 014 & HW 015 PAI R | NTERI OR DOORS - M D- CORRI DOR
(NOTE: Conbi nation Lock on Pull Side at HWO014. Conbinati on Lock on Push
Si de of HW015.)

3 pr Butts A5111 4-1/2X4-1/ 2 NRP

1l ea Exit device 6- 09 S. S. Lever Handl es
(primary | eaf) I ntegral push bar

1l ea Exit device 6-02 S. S. Lever Handl es
(secondary | eaf) I ntegral push bar

2 ea Dust proof Strike conpatible
strike L04021 w exit device

1 ea Cl oser C02021

(secondary | eaf)
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2 ea Bunper L02251
2 ea Ki ckpl at e J102
1 ea Combi nati on Lock

HW 016 SI NGLE | NTERI OR DOCORS- TO CENTRAL CONTROL ROOMS- CARD READER ACCESSED

1. 5pr Butts A5111 4-1/2X4-1/2 NRP

1 ea Bored Lockset F44 S. S. Lever Handl e
1 ea Cl oser C02011

1l ea Bunper L02251

1 ea Ki ckpl at e J102

1 ea Conbi nati on Lockset

HW 017 PAI R EXTERI OR DOORS W | NACTI VE LEAF ( MECH ELEC - 2ND FLOOR)
(NOTE: This door is a four sided HM franme openi ng)

3 Pr Butts A5111 4-1/2X4-1/2 NRP
1l ea Morti se Lockset FO7 S. S. Lever Handl es on
primary |eaf only.
1 set Fl ushbol t s L14081 i nactive | eaf
1 ea Ast r agal 357D Penko
1l ea Cl oser C02021
1 set Gasketting S88D Penko
2 ea Ki ckpl at es J102
1l ea O. H. Dripcaps 346D Penko
2 ea Door hol der/ L01361
St op
1 ea Dust pr oof L04021
strike

HW 018 SI NGLE EXTERI OR DOOR ( ROOF ACCESS - 2ND FLOOR)
(NOTE: This door is a four sided HM franme openi ng)

1.5 Pr Butts A5111 4-1/2X4-1/2 NRP
1 ea Morti se Lockset FO7 S. S. Lever Handl es
1 ea Cl oser C02021
1 set Gasketting S88D Penko
1 ea Ki ckpl at es J102
1 ea O H Dripcaps 346D Penko
1 ea Door hol der/ L01361
St op

HW 019 SI NGLE EXTERI OR DOOR (Guard House)

1.5 Pr Butts A5111 4-1/2X4-1/2 NRP
1 ea Morti se Lockset F20 S. S. Lever Handl es
1 ea Cl oser C02021
1 ea Threshol d as i ndicated Penko
1 set Gasketting S88D Penko
1l ea Ki ckpl at es J102
1l ea O. H. Dripcaps 346D Penko
1 ea Door hol der/ L01361
St op
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HW 020 SI NGLE | NTERI OR DOCORS - TYPI CAL OFFI CE - | NSW NG

1. 5pr Butts A5111 4-1/2X4-1/ 2 NRP

1 ea Mortise Lockset FO4 S. S. Lever Handl e
1 ea Bunper L02251

1l ea Ki ckpl at e J102

1 set Acoustic Door Seals (at doors indicated)

HW 021 SINGLE | NTERI OR DOCRS - TYPI CAL OFFI CE - OUTSW NG

1. 5pr Butts A5111 4-1/2X4-1/ 2
1 ea Morti se Lockset FO04

1 ea Cl oser C02021

1 ea Bunper L02251

1l ea Ki ckpl at e J102

NRP
S. S. Lever Handl e

HW 022 SI NGLE | NTERI OR DOORS - TYPI CAL CLASSROOM CONFERENCE - OUTSW NG

1. 5pr Butts A5111 4-1/2X4-1/2 NRP

1 ea Morti se Lockset FO4 S. S. Lever Handl e
1 ea Cl oser C02021

1 ea Bunper L02251

1l ea Ki ckpl at e J102

1 set Acoustic Door Seals (at doors indicated)

HW 023 PAI R DOORS - | NTERI OR - AUDI TORI UM

3 pr Butts A5111 4-1/ 2X4-1/ 2
2 ea Exit device 6-10
2 ea Dust proof
strike L04021
2 ea Cl oser C02021
2 ea Ki ckpl at e J102

HW 024 SINGLE DUTCH | NTERI OR DOOR

2 pr Butts A5111 4-1/2X4-1/ 2
1 ea Morti se Lockset FO04

1 ea Cl oser C02021

2 ea Bunper L02251

1l ea Ki ckpl at e J102

1 set Fl ushbol ts L14081

HW 025 PAIR DOORS - |INTERIOR - M D CORRI DOR

3 pr Butts A5111 4-1/2X4-1/ 2
2 ea Exit device 6- 10
2 ea Dust proof
strike L04021
2 ea Cl oser C02021
2 ea Ki ckpl at e J102

DACA67- 03- R- 0210 08710- 15
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I ntegral push bar.
Stri ke conpatible
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S. S. Lever Handl es
I ntegral push bar.
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HW 026
3 pr Butts A5111 4-1/2X4-1/ 2 NPP
1 ea Morti se

Lockset FO4 S.S. Lever Handle
1 ea Cl oser C02021
1l ea Bupner L02251
2 ea Ki ckpl at e J102
1 set Fl ushbol ts L14081
1l ea Dust pr oof

Strike L04021
HW 027 thru HW 029
NOT USED
HW 030 PUBLI C RESTROOMS
1.5 pr Butts A5111 4-1/2X4-1/2 NRP
1 ea Push Pl ate J304
1 ea Pull w Plate J407
1 ea Dead Lock F17 auxiliary deadbol t
1 ea Cl oser C02011
2 ea Bunper L02251
1l ea Ki ckpl at e J102
HW 031 PRI VATE RESTROOM
1. 5pr Butts A5111 4-1/2X4-1/ 2 NRP
1 ea Morti se Lockset FO2 S. S. Lever Handl e
1 ea Cl oser C02011
1 ea Bunper L02251
1l ea Ki ckpl at e J102
HW 032 PRI VATE CLGSETS
1. 5pr Butts A5111 4-1/2X4-1/2 NRP
1 ea Morti se Lockset F21 S. S. Lever Handl e
1l ea Bunper L02251
HW 033 JANI TOR/ STORACGE (Rated Openi ng)
1. 5pr Butts A5111 4-1/2X4-1/2 NRP
1 ea Morti se Lockset FO7 S. S. Lever Handl e
1 ea Cl oser C02011
1l ea Bunper L02251
1 set Gasketting S88D
1 ea Ki ckpl at e J102

HW 034 PAI R | NTERI OR STORAGE ROOM DOORS W | NACTI VE LEAF (Rated Opening)

3 Pr Butts A5111 4-1/2X4-1/2
1 ea Morti se Lockset FO7

1 set Fl ushbol ts L14081

1 ea Ast r agal 357D

1 ea Cl oser C02011

1 set Gasketting S88D
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2 ea Ki ckpl at es J102

2 ea Bunper L02251

1 ea Dust pr oof L04021
strike

HW 035 PAI R | NTERI OR MECH ELEC ROOM DOORS W I NACTI VE LEAF (Rated Openi ng)

3 Pr Butts A5111 4-1/2X4-1/2 NRP
1l ea Morti se Lockset FO7 S. S. Lever Handl es on
primary |eaf only.
1 set Fl ushbol t s L14081 i nactive | eaf
1 ea Ast r agal 357D Penko
1l ea Cl oser C02011
1 set Gasketting S88D Penko
2 ea Ki ckpl at es J102
2 ea Bunper L02251
1l ea Dust pr oof L04021
strike

HW 036 CATWALK PASSAGE

1. 5pr Butts A5111 4-1/2X4-1/2 NRP

1 ea Mortise Latch FO1 S. S. Lever Handl e
1 ea Cl oser C02011

1l ea Bunper L02251

1l ea Ki ckpl at e J102

HW 037 CATWALK ACCESS

1. 5pr Butts A5111 4-1/2X4-1/2 NRP

1 ea Morti se Lockset FO04 S. S. Lever Handl e
1 ea Cl oser C02021

1l ea Bunper L02251

1l ea Ki ckpl at e J102

HW 038 thru HW 039
NOT USED

HW 040 BY- PASS SLI DI NG CLOSET DOCRS

1 set By- Pass D8751
Sl i di ng Door Hardware

4 ea Bunper Stops D3771

1 ea Fl oor Guide D0811

2 ea Fl ush Pulls D0781

HW 041 OVERHEAD ROLLI NG DOOR

1 ea Lock Mr. Standard
I nt erchangeabl e Cylinder to Match Morti se Locksets
1 ea Chain drive |ock Mr. Standard

Not e: Hardware by door supplier
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HW 042 OPERABLE PARTI ONS

1 ea Lock Mr. Standard
I nt erchangeabl e Cylinder to Match Mrtise Locksets

Note: Hardware by door supplier

HW 043 BUI LT-1 N ACCESS DOOR | N OPERABLE PARTI ON

1 ea Lock Mr. Standard
I nt erchangeabl e Cylinder to Match Mortise Locksets

Not e: Hardware by door supplier

HW 044 POCKET DOOR

1 set Door Track D8751
2 ea Track Door D8131
Hanger s
2 ea Bunper Stops D8771
2 ea Stay Roller D8451
1 ea Edge Pul | D2801

HW 045 GATE | N WOVEN W RE PARTI Tl ON

1 ea Lock Mr. Standard
I nt erchangeabl e Cylinder to Match Mortise Locksets

Not e: Hardware by door supplier

End of Section
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Rei ssued for clarity by Anendnent R0003

SECTI ON 09840

ACOUSTI CAL WALL AND CEI LI NG TREATMENT

PART 1 GENERAL

1.

1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.

AMERI CAN ASSOCI ATI ON OF TEXTI LE CHEM STS AND COLORI STS ( AATCCQ)
AATCC 16 (1998) Test Method: Colorfastness to Light

AMERI CAN SCCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM C 423 (1999a) Sound Absorption and Sound Absorption
Coefficients by the Reverberati on Room Met hod

ASTM D 2261 Tear Strength of Textiles

ASTM D 5034 (1995) Breaking Strength and El ongati on of

Textile Fabrics (G ab Test)

ASTM E 84 (2000a) Surface Burning Characteristics of
Bui I ding Materials

| NTERNATI ONAL CONFERENCE OF BUI LDI NG OFFI CI ALS (1 CBO)
| CBO Bui | di ng Code (1997) Uniform Building Code (3 Vol.)
1.2 SUBM TTALS
Governnment approval is required for submittals with a "G' designati on;
submittals not having a "G' designation are for information only. When
used, a designation following the "G' designation identifies the office that
will reviewthe submttal for the Governnent. The follow ng shall be
submitted in accordance with Section 01330 SUBM TTAL PROCEDURES:
SD- 02 Shop Drawi ngs
Approved Detail Draw ngs; G RO

Drawi ngs showi ng plan | ocations, elevations and details.

Drawi ngs shall include details of method of anchorage, |ocation of
doors and ot her openings, base detail and shape and thickness of
mat eri al s.

SD- 03 Product Data

Installation; G RO

DACA67- 03- R- 0210 09840-1 RO003
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Manuf acturer's installation instructions and recomended cl eani ng
i nstructions.

Acoustical Wall Panels; G RO
Manuf acturer's descriptive data and catal og cuts.
SD- 04 Sanpl es
Acoustical wall Panels; G RO

Fabric swatches, mninmum 18 inches (450 mm w de by 24 inches
(600 mm long 2 sanples of each col or range specified.

SD-07 Certificates
Acoustical Wall Panels; G RO

Certificates of conmpliance from an i ndependent | aboratory
accredited by the National Laboratory Accreditation Program of the
National Institute of Standards. A label or listing fromthe
testing laboratory will be acceptabl e evidence of conpliance.

1.3 DELI VERY AND STORAGE

Mat erials delivered and placed in storage shall be stored with protection
fromthe weather, humidity and tenperature variations, dirt, dust, or other
cont am nants

1.4 WARRANTY

Manuf acturer's standard perfornmance guarantees or warranties that extend
beyond a one year period shall be provided

PART 2 PRODUCTS
2.1 FABRI C COVERED ACOUSTI CAL WALL PANELS

Acoustical wall panels shall consist of prefinished factory assenbl ed,

seam ess fabric covered, fiber glass or mneral fiber core system as

descri bed below. Wall panels shall be manufactured to the di nensions and
configurations shown on the approved detail drawi ngs. Perineter edges shal
be non-reinforced. Acoustical wall panels installed in non-sprinklered
areas nmust conply with the requirenents of | CBO Buil ding Code, Standard 42-
2. The Contractor shall conply with EPA requirements in accordance with
Section 01670 RECYCLED / RECOVERED MATERI ALS

a. Panel Wdth: Panel width shall be as detail ed.
b. Panel Height: Panel height shall be as detail ed.

c. Thickness: Panel thickness shall be as required to neet the
i ndi cated NRC range.

d. Fabric Covering, FAB-3, FAB-1: Seam ess plain woven 100 percent

recycl ed polyester. Tear strength shall be m ni mum 29 pounds (129
N), in accordance with ASTM D 2261. Breaking strength shall be 150
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pounds (667 N) mininmumin accordance with ASTM D 5034. Fabric
covering shall be stretched free of winkles and then bonded to the
edges and back or bonded directly to the panel face, edges, and
back of panel a mnimum di stance standard with the manufacturer
Col or fastness to |light shall be approximtely 40 hours in
accordance with AATCC 16.

e. Firerating for the conplete conposite system Class A 200 or
| ess smoke density and flame spread | ess than 25, when tested in
accordance with ASTM E 84.

f. Substrate: Fiber glass or mineral fiber

g. Noise Reduction Coefficient (NRC) Mninmum 0.90 ASTM C 423.

h. Edge Detail: Bevel edge, with netal trinms as shown. For netal
trims see Section 05500 M SCELLANEQOUS METAL.

i. Core Type: Acoustical/tackable core.

j. Mounting: Acoustical panels shall be nounted by manufacturer's
st andard adhesi ve nmounting and with nmetal trinms as shown.

k. Color: Color shall be in accordance with Section 09915 COLOR
SCHEDULE.

2.2 WOOD FACED ACOUSTI C WALL AND CEI LI NG PANELS
Acoustic wall and ceiling panels shall consist of a perforated nedi um
density fiberboard (MDF) with a ribbed (grooved) maple veneer |am nated to
the face and an acoustically transparent block mat | anmi nated to the back
side. Profile shall have a 5/8 inch (16 nm on center rib spacing

a. Panel Wdth: 7-9/16" (19 nm conbined to formfields of panels
of size indicated.

b. Panel Length: Panel |length shall be as detail ed.

c. Thickness: Panel thickness 5/8" (16 nm for wood panel with 1
inch (25.4 mm) insulation panel

d. Wod Face: Maple Veneer

e. Fireratio for the conplete conposite system Fire treated
with Class C

f. Fire rating for individual conponents: Class | conpound

g. Substrate: Fiber glass: 6 to 7 pcf (96 to 112 kg/n?)

h. Noi se Reduction Coefficient (NRC) Mninmum 0.90 ASTM C 423.
i. Edge Detail: Square edge, with wood trins as shown.

j. Core Type: Acoustical core.
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k. Mounting: Acoustical panels shall be mounted by manufacturer's
standard adhesi ve nounting and with metal trins as shown.

| . Col or: Col or shall be in accordance with Section 09915 COLOR
SCHEDULE.

PART 3 EXECUTI ON

3.1 SURFACE CONDI TI ONS
Wal |s shall be clean, snoboth, oil free and prepared in accordance with pane
manuf acturer's instructions. |Installation shall not begin until all wet
wor k, such as, plastering, painting, and concrete are conpletely dry.

3.2 | NSTALLATI ON
Panel installation shall be by personnel familiar with and nornmal |y engaged
in installation of acoustical wall panels. Panels shall be applied in
accordance with the manufacturer's installation instructions and as
i ndicated in the draw ngs.

3.3 CLEANI NG

Following installation, dirty or stained panel surfaces shall be cleaned in
accordance with manufacturer's instructions and left free from defects.
Panel s that are dammged, discolored, or inproperly installed shall be
renoved and new panels provided as directed

End of Section
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SECTI ON 12705

FURNI TURE SYSTEMS

PART 1 GENERAL

1.

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by the
basi c designation only.

AMERI CAN SCCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM C 423 (1999a) Sound Absorption and Sound Absorption
Coefficients by the Reverberati on Room Met hod

ASTM E 84 (2000a) Surface Burning Characteristics of
Bui I ding Materials

ASTM E 290 (1997a) Bend Testing of Material for
Ductility

Bl FMA | NTERNATI ONAL ( Bl FMA)
BI FMA X5.5 (1989) Desk Products - Tests
Bl FMA X5. 6 (1993) Panel Systems - Tests

CALI FORNI A Al R RESOURCES BOARD

AQVD 8-51 (2001) Bay Area Air Quality Managenent
District Regulation 8 Rule 51 Adhesive and
Seal ant Products

ELECTRONI C | NDUSTRI ES ALLI ANCE ( ElI A)

El A ANSI/ Tl A/ El A-569- A (1998) Conmercial Building Standard for
Tel ecommuni cati ons Pat hways and Spaces

FOREST STEWARDSHI P COUNCI L

FSC 1.2 (2000) FSC Principles and Criteria of Forest
St ewar dshi p
FSC 5.3.5 (2003) Forests Certified by FSC-Accredited
Certification Bodies
GREEN SEAL
GS-11 (1993) Standard Establishes Environnent al

Requi rements for Paints

NATI ONAL ELECTRI CAL MANUFACTURERS ASSCOCI ATI ON ( NEMR)

NEVA VWD 1 (1999) Ceneral Col or Requirenents for Wring
Devi ces
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NEMA WD 6 (1997) Wring Devices - Dinensiona
Requi renment s

NATI ONAL FI RE PROTECTI ON ASSCCI ATl ON ( NFPA)

NFPA 70 (1999) National Electrical Code
NFPA 101 (2000) Life Safety Code
NFPA 255 (2000) Method of Test of Surface Burning

Characteristics of Building Materials

NFPA 265 (1998) Standard Methods of Fire Tests for
Eval uating Room Fire Growm h Contri bution of
Textile Wall Coverings

SOUTH COAST Al R QUALITY MANAGEMENT DI STRI CT

AQVD Rule 1168 (2002) Regulation XI, Rule 1168 Adhesive and
Seal ant Applications

UNDERWRI TERS LABORATORI ES (UL)

UL 723 (1996; Rev thru Dec 1998) Test for Surface
Burni ng Characteristics of Building Materials

UL 1286 (1999) Oifice Fur ni shings
1.2  GENERAL

This specification establishes the m ninumrequirenents for the acquisition
and installation of a conplete and usabl e system of workstati ons conposed of
st acki ng privacy screens, storage conponents, freestandi ng desk nodul es,
supporting conponents, electrical hardware, comunications, specia

el ectrical features, and accessories. Wrkstation requirenents and
configurations shall be in accordance with the furniture [ayout and typica
wor kst ation types shown in drawi ngs and specified herein. Conponents and
har dwar e shall be provided by a single manufacturer and shall be a standard
product as shown in the nost recent published price |lists or amendnents.

El ectrical conponents shall be products of a single manufacturer to the
extent practicable (different types of conponents may be of different

manuf acturers, but all units of a given conponent shall be froma single
source). The conpleted installation shall conply with NFPA 70 and NFPA 101.
The Contractor shall coordinate the work of this section with that to be
performed under other sections. This specification may include itens which
are not manufactured by the furniture manufacturer; any such itens shall be
furnished by the Contractor under this section.

1.3 SUBM TTALS

Governnment approval is required for submittals with a "G' designation
submttals not having a "G' designation are for information only. \When
used, a designation followi ng the "G' designhation identifies the office that
will reviewthe submttal for the Governnent. The follow ng shall be
submitted in accordance with Section 01330 SUBM TTAL PROCEDURES:
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SD- 02 Shop Drawi ngs

Approved Detail Drawi ngs; G RO
Installation; G RO

Dr awi ngs showi ng the proposed workstation installation at a scale
of 1/4 inch = 1 foot (1:100), unless otherw se specified. Draw ngs
showi ng comruni cati ons, electronic data processing (EDP) and | oca
area network (LAN) | ocations may be provided as a separate
submittal fromremaining workstation drawi ngs. Draw ng
requi rements, which are the furniture manufacturer's
responsi bility, shall be provided as a single submttal
El ectronic drawi ngs shall be provided to the user for future re-
configuration in the software package requested by the user. The
el ectronic drawi ngs shall include all nodifications nmade during
installation.

a. Overall reference draw ngs: Draw ngs showi ng workstation
| ocati ons and overall plan view within each floor. The scale shal
be 1/8 inch = 1 foot (1:200) scale. Layouts shall reflect field
verified conditions.

b. Installation drawi ngs: Draw ngs show ng workstations,
panel s, spine walls, conmponents, and plan view within each floor
Workstations shall be identified by workstation type. Scale of
drawi ngs shall be identical to Architectural plans. Installation
drawi ngs shall reflect field verified conditions.

c. Wirkstation elevations: Dinmensioned workstation el evations
showi ng each type of workstation with panel frame configurations
and all conponents identified with manufacturer's catal og nunbers.
El evations shall be drawn at 1/2 inch = 1 foot (1:50) scale.

d. Layout drawi ngs: Draw ngs showi ng workstation | ocations and
critical dinmensions fromfinished face of walls, colunmms, panels,
i ncl udi ng cl earances and aisle widths. Typical workstations shal
be keyed to a | egend which shall include w dth, height,
configuration, power or nonpower, connectors and wall nount
hardware. Draw ngs shall reflect field verified conditions.

e. Electrical drawi ngs: Draw ngs show ng power provisions
i ncluding type and | ocation of feeder conponents (service entry
pol es, base or ceiling feeds), activated outlets and other
el ectrical components. Wring configuration (circuiting,
switching, internal and external connections) shall be identified
and a | egend provided as applicable.

f. Wre managenent capacity draw ngs.

g. Comuni cation draw ngs show ng tel ephone provisions: Draw ngs
i ndicating the type and | ocation of feeder components and outlets
with wiring configuration identified where applicable.

h. Communi cati on drawi ngs showi ng el ectronic data processing
provi sions: Drawi ngs indicating the type and | ocation of feeder
conponents, outlets, or accessories with wiring configuration
i dentified where applicable.
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i. Comunication draw ngs showi ng | ocal area network provisions:
Drawi ngs indicating the type and |ocation of feeder conponents and
data outlets with extra ports for future expansion with wring
configuration identified where applicable.

j. Typical workstation draw ngs including isonmetric and plan
vi ews, conmponents list, finishes, fabrics and keyed to overal
pl ans.

SD- 03 Product Data

Installation Instructions; G RO

Manuf acturer's product and construction specifications which
provi de technical data for furniture system and conponents
specified, including task lighting and illum nation performance
i nformati on. Literature shall include adequate information to
verify that the proposed product neets the specification

Warranty; G RO
Two copi es of the warranty
Wor kst ati on Conponents; G RO
Conplete listing of part/nodel numbers for all conponents to be

furni shed, including names and codes of components referenced on
updat ed draw ngs

SD- 04 Sanpl es

DACAG67- 03-

Wor kstations; G RO

Four sets of the followi ng finish sanples. The Governnent
reserves the right to reject any finish sanples that do not satisfy
the construction or color requirenents. The Contractor shal
submit additional sanples as required to obtain final approval
Work shall not proceed w thout sanple approval in witing fromthe
Contracting O ficer.

a. Panel tackboard and flipper door fabric. Mnimm©®6 x 6
i nches (150 x 150 mm) with | abel designating the manufacturer
color, fiber content, fabric weight, fire rating, and use for this
proj ect (panel and/or tackboard).

b. Panel, work surface, nodesty panel, and conmponent finish
Mnimum 2 x 3 inches (51 x 76 mm with | abel designating the
manuf acturer, material conposition, thickness, color, finish and
use for this project.

c. Task lights.
d. Veneer wood sanples, mnimm?2 x 3 inches (51 x 76 nm) with

| abel designati ng manufacturer, species, veneer cut, thickness,
color, finish and use for this project.
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SD- 06 Test Reports

Sel ect ed Conponents; G RO
Panel Acoustics; G RO
Fire Safety; G RO

El ectrical System G RO

One complete set of test reports for the proposed system

SD-07 Certificates

Wor kst ati ons; G RO

Two conpl ete sets of certificates attesting that the proposed
wor kstati on nmeets specified requirements. The certificate shall be
dated after the award of contract, shall nane the project, and
shall list specific requirenments being certified.

SD-10 Operation and Mai ntenance Data

Product Assenmbly Manual; G RO

Three sets of assenbly manual s descri bing assenbly and
reconfiguration procedures

Product Mai ntenance Manuals; G RO
Cleaning;, G RO

Three sets of nmintenance manual s descri bi ng proper cleaning and
m nor repair procedures

El ectrical System G RO

Three sets of electrical system manuals describing the functions,
configuration, and nmai ntenance of the electrical system (power,
comuni cations, data). This material may be included in the above
2 manual s at the Contractor's option.

1.4 QUALI FI CATI ONS

The manufacturer shall be a conpany specializing in the production of
prewi red workstations for a mninumof 10 years and shall have a proven
record of sustainable goals for manufacturing processes and use of
sustai nable materials in their products.

1.5 DELI VERY, STORAGE, AND HANDLI NG

Components shall be delivered to the jobsite in the manufacturer's origina
packaging with the brand, itemidentification, and project reference clearly
mar ked thereon. Conponents shall be stored in a dry location that is
adequately ventilated and free fromdirt and dust, water, and other

contami nants, and in a nmanner that pernmts easy access for inspection and
handl i ng.

DACAG67- 03-
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1

6 PATTERN AND COLOR

Pattern and col or of finishes and fabrics for panels, work surfaces,
conponents, and trimshall be in accordance with Section 09915 COLCR
SCHEDULE

T ALTERNATE DESI GN

Manuf acturers who are unable to provide workstations that conformexactly to
the furniture layouts and typical workstation types shown in the contract
drawi ngs, may subnit alternate designs for consideration by the Contracting
Oficer. Alternate designs nust neet or exceed the following criteria.

Alternate designs that are subnitted but do not neet these criteria will be
rej ect ed.
.T7.1 Wor kstation Size and Configuration

The alternate design shall provide workstations and conponents of the sane
basi ¢ size and configuration shown, with only the sizes of the individua
components within the workstation changed to neet the standard product of
the manufacturer. Snmall variations of dinmensions will be allowed which do
not significantly affect the |ayout, shape or square footage of each

wor kst ati on.

.7.2 Conponent Requirenents

The types of conponents or elenments utilized shall be as shown on the
drawi ngs and as specified in PART 2 PRODUCTS of this specification

. 7.3 Layout

The storage capacity, nunber of workstations accommpdated, w dth of aisles,
accessories or workstation configuration shall not be reduced.

.7.4 W ring Configuration

Al ternate configurations nust support the circuiting and connection
capabilities identified under the provisions pertaining to power

di stribution of paragraph ELECTRI CAL. Alternates may be acceptabl e which
exceed the specified configuration in size or quantity.

. 8 WARRANTY

The Contractor shall warrant the furniture systems for a period of 12 years
with the foll owi ng exceptions: fabrics shall be warranteed for 3 years.

El ectroni c ballasts shall be warranted for 3 years. Warranties shall be
signed by the authorized representative of the manufacturer. Warranties
acconpani ed by docunent authenticating the signer as an authorized
representative of the guarantor, shall be presented to the Contracting

O ficer upon the conpletion of the project. The Contractor shall guarantee
that the workstation products and installation are free fromany defects in
mat eri al and workmanship fromthe date of delivery.
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PART 2 PRODUCTS

2.

1 PERFORMANCE AND SAFETY REQUI REMENTS

Recycl abl e materials shall conformto EPA requirenents in accordance with
Section 01670 RECYCLED / RECOVERED NMATERI ALS. Panels, spine walls, franes
and frane covers, connection system work surfaces, pedestals, shelf units,
flipper door units, lateral files, |ocks, accessories, and m scell aneous

har dwar e shall neet testing as specified. [|SO 9001 certified manufacturers
may performin-house testing. Manufacturers not |SO 9001 qualified shall be
required to produce testing by an independent testing |aboratory. Conponent
specific requirenents are listed in appropriate paragraphs.

1.1 Sel ect ed Conponents

Wor kst ations shall conformto the requirenents of BIFMA X5.5 and BI FMA X5. 6
with the foll owi ng exceptions: Panels, spine walls and panel, or spine wal
supported conponents shall be tested and pass in accordance with the

requi renments of BIFMA X5.6 and representative itenms shall be selected for
testing based on worst case situations (i.e., the deepest and w dest work
surface or shelf). The keyboard drawer or shelf test shall be perfornmed
applying a 50 Ib (19 kg) load to the center of the keyboard shelf for a
period of 5 minutes. Any |oosening of attachnments, pernmanent deflection or
damage to the operation of the drawer or shelf will be cause for rejection

.1.2 Panel Acoustics

Acoustical panels shall have a m ni mum noi se reduction coefficient (NRC) of
0. 65 when tested in accordance with ASTM C 423 and a m ni mum sound transfer
coefficient (STC) of 14 when tested in accordance with ASTM E 290. The test
shall be conducted on the entire assenbl ed panel, full face area (the

conpl ete core, adhesive, decorative fabric, frane and joi ning conponents).

.1.3 Fire Safety

Components shall neet requirenents for flame spread and snoke devel opnent as
speci fied by NFPA 101 except as follows. Testing shall have been conducted
in accordance with either ASTM E 84, UL 723, or NFPA 255 on the entire
assenbl ed panel and each different conbination of fabric and interior
construction. In addition, fabric shall neet the requirenents of NFPA 265
Panel fl ane spread shall not exceed 25 for Class A and panel snpke

devel opnent shall not exceed 450 for Class A, B and C

. 1.4 General Safety

Wor kst ati on products shall be free of rough or sharp edges. Desk-based
wor kst ati on conponents shall have the option for a positive, integra
| ocki ng device that secures conponents to the base units.

.1.5 El ectrical System

Task lights shall be UL approved and shall neet the requirements of NFPA 70.
The el ectrical systemshall neet the requirenents of UL 1286
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2.1.6 Wbod Conponent s

Wbod veneers and solids shall be from sustainable forests as certified by
the Forest Stewardship Council. Wod conposite naterials shall contain no
urea fornal dehyde

2.1.7 | ndoor Environmental Quality

Al | adhesives must neet or exceed the VOC |imts of South Coast Air Quality
Management District Rule AQVD #1168. by—ANB-aAll sealants used as a filler
nmust nmeet or exceed BayAreaCalifornia Air Resources Board AQWD 8-51Reg—8-
Rule-51. Paints and coatings nmust nmeet or exceed the VOC and chem ca
conponent limts of Geen Seal

2.2 DESK- BASED SYSTEMS
2.2.1 Desk- Based Systens

Accessories and appurtenances for a conpletely finished desk-based assenbly
shall be supplied conplete with the system The desk-based system shall be
free-standi ng and i ndependent of panel system support. It shall be capable
of structurally supporting work surfaces, privacy screens, overhead storage,
shel ves, pedestals and other conponents in the configurations shown on the
drawings. A fully constructed workstation can be noved nom nal distances
across the floor while intact. The systemshall be available in a variety
of nomi nal wi dths as defined on drawi ngs. The back panel shall be open to
18" (45.72 cm) clear fromthe floor. All conponents shall be finished on
all sides, including concealed and sem -conceal ed surfaces.

2.2.2 Fi ni shes

a. The privacy screens shall be available in the follow ng options:
acoustical. Exposed panel trimshall have a factory baked enanel or epoxy
powder coated finish. Each fabric-faced screen shall have a seamnl ess width
of fabric stretched over the entire face of the panel and the color of each
fabric utilized shall be consistent throughout the installation. Curved
panel s may use adhesives on curved sections. The fabric shall be attached
securely and continuously along the entire perineter of the screen and shal
allow for easy renoval and replacement in the field. Fabric shall be
factory install ed.

2.2.3 Raceways

The cabl e managenent and el ectrical raceways shall be an integral part of
the desk unit. The desk unit shall be available in a powered and a non-
powered version. Raceways, whether powered or nonpowered, shall be provided
with a raceway cover. Magnet held base-raceway covers will not be accepted

2.2. 4 Level ing dides

The system shall provide precise alignnment of adjacent and shall include

I eveling glides to conpensate for uneven floors. Each supporting shall have
2 leveling glides. A mninmum3/4 inch (20 mm) adjustnent range is required
for all systens.

DACA67- 03- R- 0210 12705-8 RO003



03015/ AE/ |
Battle Sinmulation Center, Ft. Lewis, VWa.

2.2.5 Wal | Mount ed Conponents

Wal | - mount accessories shall be used when it is necessary to attach
conponents or assenblies to the building walls.

2.3 WORK SURFACES AND FREESTANDI NG DESK UNI TS
2.3.1 Free standi ng Desk Units

Freestandi ng desk units shall consist of two stanchions, two end supports, a
back panel, two cabl e managenent raceways, an electrical raceway and a

wor ksurface. The end support choices shall include the follow ng options: a
full-end panel, a C-leg or a recessed leg. The C-leg and recessed | eg shal
be of 12-gauge steel and the full-end panel shall consist of 22-gauge steel
The back panel option shall be constructed of 18-gauge steel. The cable
managenment and el ectrical raceways—conponents shall be an integral part of
the desk unit design, and engineered as a port of the furniture system —not

time of installation— The desk unit shall be available in a powered and a
non- power ed version

2.3.2 Wor k Surfaces

Work surfaces shall be constructed to prevent warpage. W rk surfaces shal
be fully floor-supported with | egs, pedestals or furniture end panels as
shown in the drawings. Abutting work surfaces shall mate closely and be at
equal heights when used in side-by-side configurations in order to provide a
conti nuous and |l evel work surface. W rk surfaces shall either have pre-
drilled holes to accommpdat e storage conponents, pedestals and additiona
supports, or holes shall be able to be drilled at the job site to
accommodate these items. Whrk surfaces shall be available in nultiple
shapes that include rectangular, curvilinear corners and curvilinear p- and
d- shaped peninsulas. Wrk surfaces shall be provided in sizes, shapes and
configurations shown on the drawings. Wrk surfaces shall be available in
nonm nal depths of 24 inches (610 mm), and 30 inches (760 mm), nom nal
lengths from?24 to 72 inches (610 to 1830 nm, and a nom nal thickness from
1to 1-3/4 inches (25 to 45 mm). Work surfaces, |egs or other conponents
shal | be height adjustable in 1 inch (25 mm) increnments to achieve work
surface height adjustability. The worksurfaces on a desk nodul e shall be
hei ght adjustable in the field from26 to 31 inches (66 to 79 cm at one-
inch (25 mm) increnents. Wrk surfaces abutting at equal heights shal
provi de a continuous and | evel work surface. Corner work surfaces,

peni nsul a work surfaces and counter/transacti on work surfaces shall be
provi ded as shown on the drawi ngs and shall include hardware necessary to
provide firmand rigid support.

2.3.3 Fi ni shes

Met al conponents of freestandi ng desk nodul es shall have a factory baked
enamel or powder coated finish. The work surfaces shall have a finished top |
surface of high pressure plastic | am nate, or wood veneer and shall have a
snmoot hly finished underside. The work surface shall not be affected by

ordi nary househol d sol vents, acids, alcohols or salt solutions, and shall be
capabl e of being cleaned with ordi nary household cleaning solutions. Mta
support brackets shall match the color and finish of trim Edges shall be

vi nyl nol ding, solid wood or wood conposite, as shown in draw ngs.
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2.

4 PEDESTAL AND LATERAL FILE CABI NETS

The deepest possible file shall be provided for each work surface size
specified. Pedestals shall be field interchangeable fromleft to right, and
right to left, and shall retain the pedestal |ocking system capability.
Pedestal s shall be designed to protect wires from bei ng danaged by drawer
operation. File cabinets shall be work surface hung, or shall support work
surfaces, or shall be free standing; as shown in draw ngs.

.4.1 Construction

Wth the exception of drawer fronts, file cabinets and drawers shall be of
steel construction. Drawer faces shall be securely attached to the drawer
front.

.4.2 Fi ni shes

The finish of steel surfaces shall be a factory baked enanel finish or
powder coated. Drawer fronts shall be either steel or veneer wood, as shown
in draw ngs.

. 4.3 Drawer Requirenents

Drawer configurations and hei ght shall be as shown in drawi ngs. Drawers
shall stay securely closed when in the closed position and each drawer shal
contain a safety catch to prevent accidental renoval when fully open. File
drawers shall have either a cradle type or full extension ball bearing
suspensi on with hanging folder frames or conpressor dividers. File drawers
shal | be m ninmum 12 inch (305 nm high

.5 STORAGE

Fl i pper door cabinets, shelf units, tall cabinets and |lateral files shall be
provided in the sizes and configurations shown on the drawi ngs. Flipper
door and shelf unit cabinets shall accommpdate task |ighting and shall have
a depth to accommpdate a standard three ring binder. All storage units
shall be able to be keyed-alike within the workstation

.5.1 Shel f Unit Construction

The shelf pan shall be of nmetal construction with formed edges. Shelf
supporting end panels shall be constructed of netal. The vertical clearance
under the flipper door unit or shelf shall be 20" (50.8 cn) when used with a
29" (73.66 cm-high work surface. Overhead storage products shall be
supported at each end by uprights that stack onto the | eg stanchions of the
desk nodul e and are available in nodul ar di mensions conpatible with the desk
nodul es.

.5.2 Fl i pper Door Unit Construction

Fl i pper door unit shall be of equal construction to shelf units. Units
shall remain securely fastened when in the | ocked position. Doors shal
utilize a suspension system The vertical clearance under the flipper door
unit or shelf shall be 20" (50.8 cn) when used with a 29" (73.66 cnm-high
wor k surface. Overhead storage products shall be supported at each end by
uprights that stack onto the |leg stanchions of the desk nodul e and are
avail abl e in nodul ar di mensi ons conpatible with the desk nodul es.
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2.5.3 Lateral File and Tall Cabinet Unit Construction

Lateral files shall be of steel construction. File fronts, top and end
panel s shall be of equal construction to shelf units. File drawers shal
have full extension ball bearing drawer slides or rack and pinion
suspension. File drawers shall have hanging fol der franmes, conpressor
dividers or rails and shall be capabl e of hanging side-to-side or front-to-
back.

2.5.4 Fi ni sh

Shel ves and dividers and top dust cover shall have a factory baked enanel or
powder coated finish. Shelf supporting end panels shall have either a
factory baked enanel, powder coated or lamnate finish. Shelf bottom shal
mat ch end panel color. Metal doors shall have an exterior finish of factory
baked enanel, powder coated or a factory installed fabric covering and an
interior finish of factory baked enanel or powder coated. Metal drawers
shall have a factory baked enamel finish or powder coated. Flipper doors
shall have a wood veneer surface or fabric covering. Lateral files, tal

cabi nets and pedestal s shall have a factory baked enanel finish, powder
coated finish or a wood veneer finish

2.6 PRI VACY SCREENS

Desk-mount ed screens shall be available in fabric rectangular and fabric arc
surface materials. The fabric screen shall be tackable on both sides.
Desk-mounted privacy screens shall be able to be stacked two-high and
provi de both seated-and standi ng-hei ght privacy. When stacked two high atop
a desk nodul e, stackable screens shall be able to reach a total of 67" high
Fabric shall be factory installed. Location and size shall be as shown on
dr awi ngs.

2.7  ACCESSORI ES
2.7.1 Keyboard Tray

Work surfaces shall be capable of accepting an articul ati ng keyboard on

wor kst ati ons as shown on the drawi ngs. The keyboard tray shall have the
capability to be fully recessed under the work surface and extend to give
the user full access to the keyboard. Side travel rotation shall be a 180-
degree swing. The keyboard tray shall have tilting capability and shal
contain a wist support. It should also include a nouse pad at the sane

| evel as the keyboard, and accommpdate either right or |eft-handed users.

2.8 M SCELLANEOUS HARDWARE
Brackets, supports, hangers, clips, panel supported |egs, connectors,
adj ustabl e feet, cover plates, stabilizers, and other m scell aneous hardware
shall be provided

2.9 LOCKS AND KEYI NG

Drawers, flipper door cabinets, tall cabinets and |lateral files shall have
keyed | ocks, unless otherwi se noted. Field changeable |ock cylinders shal
be provided with a mninum of 100 different key options. Each workstation
shal | be individually keyed and | ocks within a workstation shall be keyed
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alike. Drawers within a pedestal shall be |ockable either by a central |ock
that controls all pedestals under one work surface or an individual keyed

l ock in each pedestal. Central file and storage units which are grouped
together but are not a part of a workstation shall be keyed alike unless

ot herwi se specified. Two keys shall be provided for each |lock or 2 keys per
wor kst ati on when keyed alike, and 3 master keys shall be provided per area
Keys and | ock cylinders shall be nunbered for ease of replacenent. Locks
shall be clearly labeled with a key nunber, except for those manufacturers
who have renoval format | ocks

2.10 ELECTRI CAL

Bot h powered and nonpowered units shall have raceways capabl e of

di stributing power circuits, comunication cables and data |ines.

Nonpower ed bases shall be capable of easy field conversion to powered base
Wi thout requiring the unit to be dismantled or renoved fromthe workstation
The system shall use copper cable assenblies, wiring harnesses or
electrified bus and shall neet requirenments of UL 1286 and NFPA 70, Article
605. Conductors shall consist of 20 anp, #12 AWG wires (unless indicated

ot herwi se) or the equivalent in the bus configuration. The |abel or listing
of Underwriter's Laboratories, Inc. will be accepted as evidence that the
material or equipnent conforns to the applicable standards of that agency.
In lieu of this label or listing, a statenment froma nationally recognized,
adequately equi pped testing agency shall be submitted indicating that the
items have been tested in accordance with required procedures of UL and that
the materials and equi pnent conply with contract requirenents. Electrica
wor k not addressed in this section shall conformto the requirenments of
Section 16415 ELECTRI CAL WORK, | NTERI OR

2.10.1 Panel Raceways

Panel s shall have hinged or renpvabl e covers that permt easy access to the
raceway when required but are securely nmounted and cannot be accidentally
di sl odged under normal conditions. Metal or plastic covers which attach
securely to the raceway shall be provided as required and shall match the
finish and color of the trim Raceways shall have a m nimum of 2 knockouts
(doors) per side

2.10.2 Power Distribution

Power distribution shall be provided as indicated on the drawi ngs. The desk
units shall have an internal power and separate internal conmunications
raceway and the capability of disconnecting and connecting external circuits
to the electrified raceway. The conmuni cations receiving raceway shall have
capacity for at least twenty 4-pair category 5 cables. Power and

comuni cations wiring my share a common wireway if a nmetal divider is
included to ensure electrical isolation. Doors or access openings shall be
i ncluded for entry of comruni cations cable. The electrified power raceway
shall be of the 8-wire configuration indicated. Unless otherw se indicated,
conductors of the 8-wire systemshall be allocated as follows: the three-
phase system shall have one eguiprent—shared ground, one isolated ground,

and one dedi cated neutral per phase. and-one—each—dedicated phase—

2.10.2.1 Recept acl es

Power receptacles shall be provided in the raceway as well as a m ni mum of
two dupl ex receptacles above work surface. Devices shall be placed at the
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| ocations indicated on the plans and shall be connected to the designated
circuits. 15 anp (NEMA 5-15R) commercial grade conformng to NEMA WD 1 and
NEMA WD 6. |If receptacles are not interchangeable or will not permt field
adj ust mrent of phase and circuit selection, 10 percent spare devices of each
type shown on these plans shall be furnished. General use receptacles shal
be of the duplex configuration; unless otherw se indicated, special use
receptacl es shall be of the sinplex configuration. The color of receptacle
bodi es shall match the color of the spinewallfurniture trim Jsolated
ground receptacles—shall be orange—Field applied identification shall be
permanent; stick-on or non-setting adhesives shall not be used. A mininmm
of 5 receptacle renoval tools shall be provided for systens that require
speci al tools for proper receptacle removal.

2.10.3 El ectrical Connecti ons
2.10.3.1 I nternal Connecti ons

I nternal panel -to-panel power connections shall utilize straight or flexible
pl ug/ receptacl e connector assenblies and shall be installed to provide the
powered configurations shown on the draw ngs.

2.10.3.2 Connections to Building Services

Ext ernal power services shall be supplied to the panels via hard wired entry
junction box assenblies. Wring frombuilding services shall be extended to
the entry nodul es or panel bases in netal conduit or flexible tubing 6 foot
(1830 M) maxi mum Cord and plug assenblies shall not be used for any
portion of external |inks. Base feed nodules shall plug into the end or
either side of the raceway at receptacle doors. External wring shal
conformto Section 16415 ELECTRI CAL WORK, | NTERI OR

2.10. 4 W re Managenent

W re managenent capability shall be provided at all workstations. Actua

Wi re managenment capacity shall acconmpdate all cable types specified,

i ncludi ng the applicable manufacturer required bending radi us at corners.
Raceways and interfaces to the raceways shall be designed to acconmpdate the
bend radius as shown in EIA ANSI/TI A/ El A-569-A for Category 5 and fi ber
optic cables communi cati on wi ring whichever is greater. The capability my
be acconplished by cable access cutouts (1 mnimum per work surface),
covered wire managenment troughs in vertical end panels, horizontal wring
troughs, internal mdpanel (beltline) raceways, or rear gaps (between the
back edge of the work surface and the facing support panel). Gonmet kits
or another suitable finish arrangenent shall be provided for all cable
cutouts. Accessories for an externally mounted vertical and horizontal wre
managenment and conceal ment system shall be provided as recomended by the
manuf acturer. Horizontal wi re managers shall be supplied for mounting under
all work surfaces. The wire managers shall be attached either to the
undersi de of the work surface or to the vertical panel w thout danmagi ng the
face. Exposed or loose wiring will not be acceptable. Wre managers shal
be prefinished and shall secure, conceal, and acconmpdate outlet cords as
well as electrical and conmunications wiring. Wre channels shall match
color of trim attach by neans of clip-on attachnment, and shall concea

wires routed vertically. Power wiring shall be separated from comrunication
Wi ring by use of separate raceways or by placenent of channels in joint use
troughs or wireways.
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2.10.5 Circuit Layout

The circuit layout for workstations shall be as shown on the draw ngs.

Devi ces shall be connected to the designated circuits in the neutral and
ground configurations indicated. Connections shall be nade to the building
el ectrical distribution systemas shown on the contract drawings and in
accordance with Section 16415 ELECTRI CAL WORK, | NTERI OR

2.10.6 Task Lighting

Task light size and placenent shall be provided as indicated on the contract
drawi ngs. Such lights shall be a standard conponent of the manufacturer's
wor kst ati on products. The ends of the task light Iength shall not extend
beyond the edges of the overhead unit. Task lights shall have structurally
sound nmounti ng devices which will prevent accidental displacenent, but wll
al | ow easy renoval and replacenent when necessary. Fixtures shall be UL
approved for use in the configurations indicated on the draw ngs.

2.10.6.1 Lum nai re Configuration

Lum naires shall be the fluorescent type and shall have prismatic |enses,
baffles, or reflector systenms configured to mnimze glare by shielding the
lanp fromthe view of a seated user. Task lights for each workstation shal
provide a mnimum of 75 foot candles (810 |x) of light (horizontally
nmeasured), wi thout veiling reflections, on the work surface directly bel ow
and a maxi mum of 20 inches (500 nm) fromthe fixture. All diffusers,
grilles or other coverings shall be easily renpvable to pernit cleaning and
rel anpi ng. Fixtures shall be provided with energy efficient ballasts and

| anps as indicated. Each luminaire shall have an easily accessible on-off
switch and one rapid-start ballast. A variable intensity control is
acceptable if the low setting is equivalent to "off" with zero energy
consunption. Miltiple switching is also acceptable. Ganged fixtures or
shared ballasts shall not be used. Lanps and ballasts shall conformto the
requi renents of Section 16415 ELECTRI CAL WORK, | NTERI OR

2.10.6.2 W ring

Each fixture shall have a 6 foot (1830 mm) mininmum factory installed, heavy
duty electrical cordset with a grounded plug. Direct or hard wire
connections are not acceptable. Unless otherw se indicated, cords shall be
conceal ed. Cord conceal nent shall be built-in within panels or shal
utilize field installed, manufacturer approved accessories. Cords nmay be
ext ended t hrough dedi cated channels | ocated at any point within panels or
may be placed in vertical slots or in the space between panels if held in
pl ace by retainers and concealed by a cover plate. Vertical w re nmanagers
shal | be prefinished and cut to size and shall extend fromthe task |ight

| evel down to the top of the work surface below the task light. Each
manager shall be attached to a panel vertical edge or connector strip

wi t hout damage to the surfaces.

2.10.7 Communi cat i ons

Communi cations wiring shall be extended to, and installed in, the panels as
shown on the plans. Comrunications outlets shall be installed at designated
| ocations. Communi cations work may be performed in conjunction with the
installation of workstations or may be separately executed at the
Contractor's option; however, equipnent, materials, and installation shal
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conformto the requirenents of Section 16415 ELECTRI CAL WORK, | NTERI OR and
all interfaces nmust be properly coordinated

PART 3 EXECUTI ON
3.1 | NSTALLATI ON

The workstations shall be installed by certified installers in accordance
wi th manufacturer's reconmended installation instructions. Wrkstation
conmponents shall be installed | evel, plunb, square, and with proper
alignment with adjoining furniture. The conponents shall be securely

i nterconnected and securely attached to the building where required. Three
sets of special tools and equi pment necessary for the relocation of panels
and ot her conponents shall be furnished

3.2 CLEANI NG
Upon conpl etion of installation, all products shall be cleaned and polished
and the area shall be left in a clean and neat condition. Any defects in
material and installation shall be repaired, and damaged products that
cannot be satisfactorily repaired shall be replaced

3.3 SEE FOLLOW NG ATTACHVENT

End of Section
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Rei ssued for clarity by Anendnent R0003

SECTI ON 13080
SElI SM C PROTECTI ON FOR M SCELLANEQOUS EQUI PMENT
PART 1 GENERAL
1.1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic

desi gnation only.

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM A 36/ A 36M (1997a) Carbon Structural Steel

ASTM A 53 (1999) Pipe, Steel, Black and Hot-Di pped,
Zi nc- Coat ed, Wel ded and Seanl ess

ASTM A 153/ A 153M (1998) Zinc Coating (Hot-Dip) on Iron and
St eel Har dwar e

ASTM A 307 (1997) Carbon Steel Bolts and Studs, 60,000
PSI Tensile Strength

ASTM A 325 (1997) Structural Bolts, Steel, Heat Treated,
120/ 105 ksi M nimum Tensile Strength

ASTM A 325M (1997) High-Strength Bolts for Structural
Steel Joints (Metric)

ASTM A 500 (1999) Col d- Forned Wel ded and Seamnl ess Car bon
Steel Structural Tubing in Rounds and Shapes

ASTM A 563 (1997) Carbon and Alloy Steel Nuts

ASTM A 572/ A 572M (1999) High-Strength Low Al l oy Col unmbi um
Vanadi um Structural Steel

ASTM A 603 (1998) Zinc-Coated Steel Structural Wre Rope

ASTM A 653/ A 653M (1999) Steel Sheet, Zinc-Coated (Gl vanized)

or Zinc-lron Alloy-Coated (Gl vanneal ed) by
the Hot-Di p Process

ASTM E 488 (1996) Strength of Anchors in Concrete and
Masonry El ements

ASME | NTERNATI ONAL ( ASME)

ASME B18.2.1 (1996) Square and Hex Bolts and Screws (Inch
Seri es)

ASME B18. 2. 2 (1987; R 1999) Square and Hex Nuts (Inch
Seri es)
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U. S. ARMY CORPS OF ENG NEERS ( USACE)
TI 809-04 (1998) Seism c Design for Buildings
1.2 SYSTEM DESCRI PTI ON
1.2.1 General Requirenents

The requirenents for seisnic protection neasures described in this section
shall be applied to the nmechani cal equi prment and systens outlined in Section
15070, SEI SM C PROTECTI ON FOR MECHANI CAL EQUI PMENT, and the m scel | aneous
equi pment and systens |isted below Seismc protection requirenents shal

be in accordance with TI 809-04 and additional data furnished by the
Contracting O ficer, and shall be provided in addition to any other
requirenents called for in other sections of these specifications. The
design for seisnmc protection shall be based on a Seismic Use G oup

bui | di ng occupancy and on site response coefficients for Sy = 122% g and

M - 54% g. Resistance to lateral forces induced by earthquakes shall be
acconpl i shed w thout consideration of friction resulting fromgravity | oads.
The basic force fornulas, for Gound Mdtions A and B in Chapter 3 of TI 809-
04, use the design spectral response accel eration paraneters for the
performance objective of the building, not for equipnment in the building;
therefore, corresponding adjustnents to the fornulas shall be required

1.2.2 M scel | aneous Equi pnent and Systens

The bracing for the follow ng m scell aneous equi pment and systens shall be
devel oped by the Contractor in accordance with the requirenents of this
speci fication:

Acoustic ceiling grid
Adj ustable ceiling grid

1.3 SUBM TTALS

Governnment approval is required for submittals with a "G' designation

subm ttals not having a "G' designation are for information only. \When
used, a designation followi ng the "G' designation identifies the office that
will reviewthe submttal for the Governnent. The follow ng shall be
submitted in accordance with Section 01330 SUBM TTAL PROCEDURES

SD- 02 Shop Drawi ngs

Bracing; G
Resilient Vibration |Isolation Devices; G
Equi prrent Requirenents; G

Detail drawi ngs along with catalog cuts, tenplates, and erection
and installation details, as appropriate, for the itens |isted.
Subnmittals shall be conplete in detail; shall indicate thickness,
type, grade, class of netal, and di nensions; and shall show
construction details, reinforcement, anchorage, and installation
with relation to the building construction.
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SD- 03 Product Data

Bracing; G

Equi prrent Requirenents; G

1.

1.

Copi es of the design calculations with the detail draw ngs.
Cal cul ations shall be stanped by a registered engineer licensed in
the State of Washington and shall verify the capability of
structural menbers to which bracing is attached for carrying the
|l oad fromthe brace.

4 EQUI PMENT REQUI REMENTS
4.1 Ri gi dl y Mounted Equi pnent

The following specific itens of equipnent: Roof-mounted HVAC air handl ers
and chillers boiler to be furnished under this contract shall be constructed
and assenbled to withstand the seismic forces specified in Tl 809-04,
Chapter 10. For any rigid equipnent which is rigidly attached on both sides
of a building expansion joint, flexible joints for piping, electrical
conduit, etc., that are capable of accommdating di spl acenents equal to the
full width of the joint in both orthogonal directions, shall be provided.

4.2 Nonri gi d or Flexibly-Munted Equi pnment

The foll owing specific itens of equipnent to be furnished: Roof-nounted
HVAC air handlers and chillers boiler shall be constructed and assenbled to
resist a horizontal lateral force of five tines the operating weight of the
equi pnent at the vertical center of gravity of the equipnent.

PART 2 PRODUCTS

2.

2.

1 BOLTS AND NUTS

Squar ehead and hexhead bolts, and heavy hexagon nuts, ASME B18.2.1, ASME
B18.2.2, or ASTM A 307 for bolts and ASTM A 563 for nuts or ASTM A 325M ASTM
A 325 for bolts and nuts. Bolts and nuts used underground and/ or exposed to
weat her shall be gal vani zed in accordance with ASTM A 153/ A 153M

2 SWAY BRACI NG

Mat erial used for nenbers listed in this section and on the draw ngs, shall
be structural steel conforming with the follow ng:

a. Plates, rods, and rolled shapes, ASTM A 36/ A 36M If the
Contractor does the design, both ASTM A 36/ A 36M and ASTM A 572/ A
572M grade 503 will be all owed.

b. Wre rope, ASTM A 603.

c. Tubes, ASTM A 500, Grade B.

d. Pipes, ASTM A 53, Type E or S, G ade B.

e. Light gauge angles, less than 1/4 inch (6 mM) thickness, ASTM A
653/ A 653M
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PART 3 EXECUTI ON
3.1 BRACI NG

Bracing shall conformto the arrangenents shown. Trapeze-type hanger shal
be secured with not less than two 1/2 inch (13 m bolts.

3.2 BUI LDI NG DRI FT

Sway braces for a piping run shall not be attached to two dissimnlar
structural elenents of a building that nmay respond differentially during an
eart hquake unless a flexible joint is provided

3.3 ANCHOR BOLTS
3.3.1 Cast -1 n-Pl ace

Fl oor or pad nounted equi pment shall use cast-in-place anchor bolts, except
as specified below. Two nuts shall be provided on each bolt. Anchor bolts
shall conformto ASTM A 307. Anchor bolts shall have an enbedded strai ght

l ength equal to at least 12 tines nonmi nal dianmeter of the bolt. Anchor
bolts that exceed the nornmal depth of equi pnent foundation piers or pads
shall either extend into concrete floor or the foundation shall be increased
in depth to accommpdate bolt | engths. Concrete sl abs-on-grade shall be
thickened as required to acconmodate bolt | engths.

3.3.2 Expansi on or Chemically Bonded Anchors

Expansi on or chemically bonded anchors shall not be used unless test data in
accordance with ASTM E 488 has been provided to verify the adequacy of the
speci fic anchor and application. Expansion or chenically bonded anchors
shall not be used to resist pull-out in overhead and wall installations if
the adhesive is manufactured with tenperature sensitive epoxies and the

| ocation is accessible to a building fire. Expansion and chem cally bonded
anchors shall be installed in accordance with the manufacturer's
recommendations. The allowable forces shall be adjusted for the spacing

bet ween anchor bolts and the distance between the anchor bolt and the
nearest edge, as specified by the manufacturer

3.3.2.1 Ceneral Testing

Expansi on and chenically bonded anchors shall be tested in place after
installation. The tests shall occur not nore than 24 hours after
installation of the anchor and shall be conducted by an i ndependent testing
agency; testing shall be performed on random anchor bolts as descri bed

bel ow.

3.3.2.2 Torque Wench Testing

Torque wench testing shall be done on not |ess than 50 percent of the tota
i nstal |l ed expansi on anchors and at |east for every piece of equipnent
containing nore than two anchors. The test torque shall equal the mninmm
required installation torque as required by the bolt manufacturer. Torque
wrenches shall be calibrated at the begi nning of each day the torque tests
are performed. Torque wenches shall be recalibrated for each bolt diameter
whenever tests are run on bolts of various dianeters. The applied torque
shall be between 20 and 100 percent of wrench capacity. The test torque
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shall be reached within one half turn of the nut, except for 3/8 inch (9 m
sl eeve anchors which shall reach their torque by one quarter turn of the

nut. If any anchor fails the test, simlar anchors not previously tested
shall be tested until 20 consecutive anchors pass. Failed anchors shall be
retightened and retested to the specified torque; if the anchor still fails

the test it shall be replaced
3.3.2.3 Pul | out Testi ng

Expansi on and chenically bonded anchors shall be tested by applying a
pul l out | oad using a hydraulic ramattached to the anchor bolt. At least 5
percent of the anchors, but not |less than 3 per day shall be tested. The

| oad shall be applied to the anchor wi thout renoving the nut; when that is
not possible, the nut shall be renmobved and a threaded coupl er shall be
installed of the sane tightness as the original nut. The test setup shal

be checked to verify that the anchor is not restrained fromw thdraw ng by
the baseplate, the test fixture, or any other fixtures. The support for the
testing apparatus shall be at least 1.5 tines the enbednent | ength away from
the bolt being tested. Each tested anchor shall be |loaded to 1 tines the
design tension value for the anchor. The anchor shall have no observable
novenent at the test load. |[If any anchor fails the test, sinmlar anchors
not previously tested shall be tested until 20 consecutive anchors pass.
Fai l ed anchors shall be retightened and retested to the specified load; if
the anchor still fails the test it shall be replaced

3.4 RESI LI ENT VI BRATI ON | SOLATI ON DEVI CES

Where the need for these devices is determ ned, based on the magnitude of
the design seismc forces, selection of anchor bolts for vibration isolation
devi ces and/ or snubbers for equi pnment base and foundations shall followthe
sane procedure as in paragraph ANCHOR BOLTS, except that an equi pnent wei ght
equal to five times the actual equi pnent wei ght shall be used

3.4.1 Resilient and Spring-Type Vibration Devices

Vi bration isolation devices shall be selected so that the maxi num novenent
of equiprment fromthe static deflection point shall be 0.5 inch (13 mm.

3.4.2 Mul tidirectional Seism c Snubbers

Mul tidirectional seisn c snubbers enploying elastonmeric pads shall be
installed on floor- or slab-nmounted equi pnment. These snubbers shall provide
0.25 inch (6 nm free vertical and horizontal novenment fromthe static

defl ection point. Snubber nedium shall consist of nultiple pads of cotton
duct and neoprene or other suitable materials arranged around a fl anged
steel trunnion so both horizontal and vertical forces are resisted by the
snubber medi um

3.5 SWAY BRACES FOR PI PI NG

Transverse sway bracing for steel and copper pipe shall be provided at
intervals not to exceed those shown on the drawi ngs. Transverse sway
bracing for pipes of nmaterials other than steel and copper shall be provided
at intervals not to exceed the hanger spacing as specified in Section 15400
PLUMVBI NG, GENERAL PURPOSE. Bracing shall consist of at |east one vertica
angle 2 x 2 x 16 gauge (50 x 50 nm x 16 gauge) and one di agonal angle of the
same size
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3.5.1 Longi tudi nal Sway Bracing

Longi tudi nal sway bracing shall be provided in accordance with Section
15070, SEI SM C CONTROL FOR MECHANI CAL EQUI PMENT.

3.5.2 Anchor Rods, Angles, and Bars

Anchor rods, angles, and bars shall be bolted to either pipe clanps or pipe
flanges at one end and cast-in-place concrete or masonry insert or clip
angles bolted to the steel structure on the other end. Rods shall be solid
nmetal or pipe as specified below. Anchor rods, angles, and bars shall not
exceed |l engths given in the tabul ati on bel ow.

3.5.3 Maxi mum Length for Anchor Braces

Maxi mum

Lengt h*
Type Si ze (I nches) (Feet /1 nches)
Angl es 1-1/2 x 1-1/2 x 1/ 4 4-10 (1.5 m
2 x 2x 1/4 6-6 (2.0 m
2-1/2 x 1-1/2 x 1/4 8-0 (2.5 m
3 x 2-1/2 x 1/4 8-10 (2.5 m
3 x 3x 1/4 9-10 (3.0 m
Rods 3/4 3-1 (1.0 m
718 3-8 (1.0 m
Flat Bars 1-1/2 x 1/4 1-2 (0.4 m
2 x 1/4 1-2 (0.4 m
2 x 3/8 1-9 (0.5 m
Pi pes (40S) 1 7-0 (2.0 m
1-1/4 9-0 (2.8 m
1-1/2 10-4 (3.2 m
2 13-1 (4.0 m

3.5.4 Bolts

Bolts used for attachnent of anchors to pipe and structure shall be not |ess
than 1/2 inch (13 nmm) dianeter.

3.6 EQUI PMENT SWAY BRACI NG
3.6.1 Suspended Equi pnent and Light Fixtures

Equi pnent sway bracing shall be provided for itenms supported from overhead
floor or roof structural systens, including light fixtures. Braces shal
consi st of angles, rods, wire rope, bars, or pipes arranged as shown and
secured at both ends with not less than 1/2 inch (13 mm bolts. Sufficient
braces shall be provided for equipnent to resist a horizontal force equal to
five tinmes the weight of equi pment w thout exceeding safe working stress of
braci ng components. Details of equipnment bracing shall be submitted for
acceptance. In lieu of bracing with vertical supports, these itens may be
supported with hangers inclined at 45 degrees directed up and radially away
from equi pnent and oriented symetrically in 90-degree intervals on the
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hori zontal plane, bisecting the angles of each corner of the equipnent,
provi ded that supporting nmenmbers are properly sized to support operating
wei ght of equi prent when hangers are inclined at a 45-degree angle

3.6.2 Fl oor or Pad Munted Equi pnent

3.6.2.1 Shear Resi stance
Fl oor mount ed equi pnent shall be bolted to the floor. Requirenents for the
nunber and installation of bolts to resist shear forces shall be in
accordance with paragraph ANCHOR BOLTS

3.6.2.2 Overturni ng Resistance
The ratio of the overturning nonent fromseisnic forces to the resisting
nonent due to gravity |oads shall be used to determne if overturning forces
need to be considered in the sizing of anchor bolts. Calculations shall be
provided to verify the adequacy of the anchor bolts for conbined shear and
overturning.

3.7 SPECI AL | NSPECTI ON AND TESTI NG FOR SEI SM C- RESI STI NG SYSTEMS
Speci al inspections and testing for seismc-resisting systens and conponents

shal|l be done in accordance with Section 01452 SPECI AL | NSPECTI ON FOR
SElI SM C- RESI STI NG SYSTEMS

End of Section
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Rei ssued for clarity by Anendnent R0003

SECTI ON 15080
THERMAL | NSULATI ON FOR MECHANI CAL SYSTEMS
PART 1 GENERAL
1.1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
designation only. At the discretion of the Governnent, the manufacturer of
any material supplied will be required to furnish test reports pertaining to

any of the tests necessary to assure conpliance with the standard or
standards referenced in this specification.

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM A 580/ A 580M (1998) Stainless Steel Wre

ASTM B 209 (2001) Al um num and Al um num Al | oy Sheet and
Pl at e

ASTM B 209M (2001) Al um num and Al um num Al | oy Sheet and
Plate (Metric)

ASTM C 1126 (2000) Faced or Unfaced Rigid Cellular
Phenol i c Thermal Insul ation

ASTM C 1136 (1995) Flexible, Low Pernmeance Vapor
Ret arders for Thermal |nsul ation

ASTM C 1290 (2000el) Flexible Fibrous d ass Bl anket
I nsulation Used to Externally Insulate HVAC
Duct s

ASTM C 195 (1995) M neral Fiber Thermal |nsulating
Cement

ASTM C 449/ C 449M (2000) M neral Fiber Hydraulic-Setting

Thermal Insulating and Fini shing Cenent

ASTM C 533 (1995; R 2001) Calcium Silicate Block and
Pi pe Thermal [|nsul ation

ASTM C 534 (2001a) Preformed Flexible Elastomeric
Cel lul ar Thermal Insulation in Sheet and
Tubul ar Form

ASTM C 547 (2000) M neral Fiber Pipe Insulation
ASTM C 552 (2000) Cellular dass Thernmal Insulation
ASTM C 553 (2000) M neral Fiber Bl anket Ther nmal

I nsul ation for Commercial and | ndustri al
Appl i cations
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ASTM C 591 (2001) Unfaced Preforned Rigid Cellular
Pol yi socyanurate Thermal |nsul ation

ASTM C 610 (1999) Mol ded Expanded Perlite Bl ock and Pipe
Thermal Insul ation

ASTM C 612 (2000a) M neral Fiber Block and Board Ther nal
I nsul ation

ASTM C 647 (1995; R 2000) Properties and Tests of
Mastics and Coating Finishes for Thermal
I nsul ati on

ASTM C 665 (2001el) M neral - Fi ber Bl anket Ther nal

I nsulation for Light Frame Construction and
Manuf act ured Housi ng

ASTM C 795 (1992; R 1998el) Thermal Insulation for Use
in Contact with Austenitic Stainless Stee

ASTM C 916 (1985; R 1996el) Adhesives for Duct Thernal
I nsul ation

ASTM C 920 (2002) Elastoneric Joint Seal ants

ASTM C 921 (1989; R 1996) Determ ning the Properties of
Jacketing Materials for Thermal |nsulation

ASTM D 882 (1997) Tensile Properties of Thin Plastic
Sheeti ng

ASTM E 84 (2001) Surface Burning Characteristics of
Buil ding Materials

ASTM E 96 (2000el) Water Vapor Transm ssion of
Materi al s

MANUFACTURERS STANDARDI ZATI ON SOCI ETY OF THE VALVE AND FI TTI NGS
| NDUSTRY ( MSS)

MSS SP- 69 (1996) Pi pe Hangers and Supports - Selection
and Application

M DWEST | NSULATI ON CONTRACTORS ASSOCI ATI ON (M CA)

M CA Insul ation Stds (1999) National Comrercial & Industrial
I nsul ati on Standards

1.2 SYSTEM DESCRI PTI ON

Fi el d-applied insulation and accessori es on nechani cal systens shall be as
specified herein; factory-applied insulation is specified under the piping,
duct or equipnment to be insulated. Insulation of heat distribution systens
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and chilled water systens outside of buildings shall be as specified in
ot her sections.

1.3 GENERAL QUALI TY CONTROL

1.3.1 St andard Products
Mat erials shall be the standard products of nanufacturers regul arly engaged
in the manufacture of such products and shall essentially duplicate itens
that have been in satisfactory use for at |least 2 years prior to bid
openi ng

1.3.2 Installer's Qualifications

Qualified installers shall have successfully conpleted three or nore sinmlar
type jobs within the last 5 years

1.3.3 Surface Burning Characteristics

Unl ess ot herwi se specified, insulation not covered with a jacket shall have
a flame spread index no higher than 75 and a snoke devel oped i ndex no higher

than 150. Insulation systens which are located in air plenuns, in ceiling
spaces, and in attic spaces shall have a flane spread i ndex no higher than
25 and a snoke devel oped i ndex no higher than 50. |Insulation materials

| ocated exterior to the building perineter are not required to be fire-
rated. Flane spread, and snoke devel oped i ndexes, shall be determ ned by
ASTM E 84. Insulation shall be tested in the sane density and installed
thickness as the material to be used in the actual construction. Materia
supplied by a manufacturer with a jacket shall be tested as a conposite
material. Jackets, facings, and adhesives shall have a flanme spread index
no hi gher than 25 and a snoke devel oped i ndex no hi gher than 50 when tested
in accordance with ASTM E 84.

1.3. 4 Identification of Materials

Packages or standard containers of insulation, jacket material, cenents,
adhesi ves, and coatings delivered for use, and sanples required for approva
shall have manufacturer's stanp or | abel attached giving the nanme of the
manuf acturer and brand, and a description of the materi al

1.4 SUBM TTALS

Governnment approval is required for submittals with a "G' designation
submttals not having a "G' designation are for information only. \When
used, a designation followi ng the "G' designhation identifies the office that
will reviewthe submttal for the Governnent. The follow ng shall be
submitted in accordance with Section 01330 SUBM TTAL PROCEDURES

SD- 02 Shop Draw ngs
Dr awi ngs; G
After approval of materials and prior to applying insulation, a
bookl et shall be prepared and submitted for approval. The bookl et
shall contain marked-up detail draw ngs showi ng the insulation

mat eri al and insulating systemfor each pipe, duct, or piece of
equi pment that nust be insulated per this specification. The
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Drawi ngs shall be marked up showing the materials to be installed
in accordance with the requirenents of this specification for the
specific insulation application. The Contractor shall submt al
Drawi ngs required to show the entire insulating system including
details required to show i nsul ati on penetrations, vessel bottom and
top heads, legs, and skirt insulation as applicable. The
Contractor shall show cut-away, section views, and details

i ndi cati ng each conmponent of the insulation system and show ng
provi sions for insulating jacketing, and sealing portions of the
equi prent. For each type of insulation installation on the

drawi ngs, provide a label that identifies each conponent in the
installation (i.e., the duct, insulation, adhesive, vapor retarder
j acketing, tape, mechanical fasteners, etc.) Indicate insulation
by type and manufacturer. Three copies of the booklet shall be
subnmitted at the jobsite to the Contracting Officer. One copy of
the approved booklet shall remain with the insulation Contractor's
di spl ay sanmple and two copies shall be provided for Government use.

SD- 03 Product Data

General Materials

A conplete list of materials, including manufacturer's
descriptive technical literature, performance data, catal og cuts,
and installation instructions. The product nunber, k-val ue,

t hi ckness and furni shed accessories for each mechani cal system
requiring insulation shall be included. Materials furnished under
this section of the specification shall be submtted at one tine.

SD- 04 Sanpl es

DACAG67- 03-

Pi pe I nsulation Materials; G

After approval of materials actual sections of installed systens,
properly insulated in accordance with the specification
requi renents, shall be displayed. Such actual sections nmust renmain
accessible to inspection throughout the job and will be revi ewed
fromtime to time for controlling the quality of the work
t hroughout the construction site. Each material used shall be
identified, by indicating on an attached sheet the specification
requi rement for the material and the material by each manufacturer
intended to neet the requirenment. The Contracting O ficer wll
i nspect display sanmple sections at the jobsite. Approved display
sanpl e sections shall remain on display at the jobsite during the
construction period. Upon conpletion of construction, the display
sanpl e sections will be closed and seal ed.

Pi pe Insul ation Display Sections: Display sanple sections shal
include as a mininmum an el bow or tee, a valve, dielectric waterways
and flanges, a hanger with protection shield and insulation insert,
or dowel as required, at support point, method of fastening and
sealing insulation at |ongitudinal lap, circunferential lap, butt
joints at fittings and on pipe runs, and terninating points for
each type of pipe insulation used on the job, and for hot pipelines
and col d pipelines, both interior and exterior, even when the sane
type of insulation is used for these services.
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Duct Insul ation Display Sections: Display sanple sections for
rigid and flexible duct insulation used on the job. A tenporary
covering shall be used to enclose and protect display sections for
duct insulation exposed to weat her

1.5 STORAGE

Materials shall be delivered in the manufacturer's unopened contai ners.

Mat erials delivered and placed in storage shall be provided with protection
fromweather, humdity, dirt, dust and other contam nants. The Contracting
O ficer may reject insulation nmaterial and supplies that becone dirty,
dusty, wet, or contam nated by sone other means.

PART 2 PRODUCTS
2.1 GENERAL MATERI ALS

Mat erials shall be conpatible and shall not contribute to corrosion, soften,
or otherwi se attack surfaces to which applied in either the wet or dry
state. Materials to be used on stainless steel surfaces shall neet ASTM C
795 requirenents. Materials shall be asbestos free and conformto the
foll owi ng:

2.1.1 Adhesi ves
2.1.1.1 Acoustical Lining Insulation Adhesive

Adhesi ve shall be a nonflammable, fire-resistant adhesive conformng to ASTM
C 916, Type I.

2.1.1.2 M neral Fiber Insul ation Cenent
Cenent shall be in accordance with ASTM C 195

2.1.1.3 Laggi ng Adhesi ve

Lagging is the material used for thermal insulation, especially around a
cylindrical object. This may include the insulation as well as the
cloth/material covering the insulation. Lagging adhesives shall be

nonfl anmmabl e and fire-resistant and shall have a flane spread rating no

hi gher than 25 and a snoke devel oped rating no higher than 50 when tested in
accordance with ASTM E 84. Adhesive shall be pignented white and be
suitable for bonding fibrous glass cloth to faced and unfaced fibrous gl ass
i nsul ati on board; for bonding cotton brattice cloth to faced and unfaced
fibrous glass insulation board; for sealing edges of and bonding fibrous
glass tape to joints of fibrous glass board; for bonding lagging cloth to
thermal insulation; or for attaching fibrous glass insulation to neta
surfaces. Laggi ng adhesives shall be applied in strict accordance with the
manuf acturer’'s reconmendati ons.

2.1.2 Cont act Adhesi ve

Adhesi ves may be dispersed in a volatile organic solvent. Adhesives nay be
any of, but not limted to, the neoprene based, rubber based, or elastoneric
type that have a flame spread i ndex no higher than 25 and a snoke devel oped
i ndex no higher than 50 when tested in the dry state in accordance with ASTM
E 84. The adhesive shall not adversely affect, initially or in service, the
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insulation to which it is applied, nor shall it cause any corrosive effect
on netal to which it is applied. Any solvent dispersing nediumor volatile
conponent of the adhesive shall have no objectionable odor and shall not
contai n any benzene or carbon tetrachloride. The dried adhesive shall not
emt nauseous, irritating, or toxic volatile matters or aerosols when the
adhesive is heated to any tenperature up to 212 degrees F (100 degrees C)
The dried adhesive shall be nonflammable and fire resistant. Natural cross-
ventilation, local (mechanical) pickup, and/or general area (nmechanical)
ventilation shall be used to prevent an accunul ati on of solvent vapors,
keeping in mnd the ventilation pattern nust renove any heavier-than-air

sol vent vapors from |l ower |evels of the workspaces. G oves and spectacle-
type safety gl asses are recommended in accordance with safe installation
practices.

2.1.3 Caul ki ng
ASTM C 920, Type S, Grade NS, Class 25, Use A
2.1. 4 Cor ner Angl es

Nomi nal 0.016 inch (0.4060 mm alumnum1l x 1 inch (25 x 25 mMm) with factory
applied kraft backing. Alum numshall be ASTM B 209 (ASTM B 209M, All oy
3003, 3105, or 5005

2.1.5 Fi ni shing Cenent

ASTM C 449/ C 449M M neral fiber hydraulic-setting thermal insulating and
finishing cement. All cements that nmay cone in contact with Austenitic
stai nl ess steel nust include testing per ASTM C 795

2.1.6 Fi brous d ass Cloth and d ass Tape

Fi brous glass cloth and gl ass tape shall have flame spread and snoke
devel oped ratings of no greater than 25/50 when neasured in accordance with
ASTM E 84. Tape shall be 4 inch (100 mm wide rolls.

2.1.7 St apl es
Qutward clinching type Type 304 or 316 stainless steel
2.1.8 Jackets

ASTM C 921, Type |, maxi mum noi sture vapor transm ssion 0.02 perns,
(measured before factory application or installation), nininmmpuncture

resi stance 50 Beach units on all surfaces except conceal ed ductwork, where a
m ni mum puncture resistance of 25 Beach units is acceptable. M ninum
tensile strength, 35 pounds/inch (6.1 NNnm width. ASTM C 921, Type ||

m ni mrum puncture resistance 25 Beach units, tensile strength m ninum 20
pounds/inch (3.5 NNmm wi dth. Jackets used on insulation exposed in
finished areas shall have white finish suitable for painting wthout sizing
Based on the application, insulation materials that require factory applied
jackets are mneral fiber, cellular glass, and phenolic foam All non-
netallic jackets shall have a maxi mum flame spread i ndex of 25 and a maxi mum
snoke devel oped i ndex of 50 when tested in accordance with ASTM E 84.
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2.1.8.1 White Vapor Retarder All Service Jacket (ASJ)

For use on hot/cold pipes, ducts, or equipnent vapor retarder jackets used
on insulation exposed in finished areas shall have white finish suitable for
pai nting wi thout sizing

2.1.8.2 Al um num Jacket s

Al um num j ackets shall be corrugated, enbossed or snooth sheet, 0.016 inch
(0.4060 m) nom nal thickness; ASTM B 209 (ASTM B 209M, Tenper H14, Tenper
H16, Alloy 3003, 5005, or 3105 with factory applied nmoisture retarder
Corrugat ed al um num j acket shall not be used outdoors. Alum num jacket
securing bands shall be Type 304 stainless steel, 0.015 inch (0.3960 mm
thick, 1/2 inch (12.7 nmm) wi de for pipe under 12 inch (300 nm dianeter and
3/4 inch (19.1 mm wi de for pipe over 12 inch (300 nm and | arger dianeter.
Al um num jacket circunferential seam bands shall be 2 x 0.016 inch (50.8 x
0.4060 mm al um num nmat ching jacket materi al

2.1.8.3 Pol yvi nyl Chl oride (PVC) Jackets

Pol yvinyl chloride (PVC) jacket and fitting covers shall have high inpact
strength, UV resistant rating or treatnent and noderate chenical resistance
with mninmumthickness 0.030 inch (0.7620 nm).

2.1.9 Vapor Retarder Required
2.1.9.1 Vapor Retarder Mastic Coatings

The vapor retarder coating shall be fire and water resistant and
appropriately selected for either outdoor or indoor service. Color shall be
white. The water vapor perneance of the conpound shall be determ ned
according to procedure B of ASTME 96 utilizing apparatus described in ASTM
E 96. The coating shall be a nonflammble, fire resistant type. All other
application and service properties shall be in accordance with ASTM C 647

2.1.9.2 Lam nated Fil m Vapor Retarder

ASTM C 1136, Type |, maxi num noi sture vapor transm ssion 0.02 perns, m ninum
puncture resistance 50 Beach units on all surfaces except conceal ed
ductwork, where Type |1, nmaximum noi sture vapor transm ssion 0.02 perns, a

m ni nrum puncture resi stance of 25 Beach units is acceptable

2.1.9.3 Pol yvi nyl i dene Chloride (PVDC) Film Vapor Retarder
The PVDC fil mvapor retarder shall have a maxi mum nmoi sture vapor
transm ssion of 0.02 perns, mninmum puncture resistance of 150 Beach units,
a mnimumtensile strength in any direction of 30 Ib/inch (5.3 kNNm when
tested per ASTM D 882, and a maxi num fl ame spread/ snoke devel oped i ndex of
25/ 50 per ASTM E 84.

2.1.9.4 Pol yvi nyl i dene Chl ori de Vapor Retarder Adhesive Tape

Requi renents nust neet the same as specified for PVDC Fil m Vapor Retarder in
paragraph 2.1.9.2 above.
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2.1.10 Vapor Retarder Not Required

ASTM C 1136, Type |11, maxi mum noi sture vapor transmn ssion 0.10 perns,

nm ni mum puncture resi stance 50 Beach units on all surfaces except ductwork,
where Type |V, maxi mum noi sture vapor transm ssion 0.10, a m ni num puncture
resi stance of 25 Beach units is acceptable

2.1.11 Wre

Soft anneal ed ASTM A 580/ A 580M Type 302, 304 or 316 stainless steel, 16 or
18 gauge

2.1.12 Seal ant s

Seal ants shall be chosen fromthe butyl polynmer type, the styrene-butadiene
rubber type, or the butyl type of sealants. Sealants shall have a naxi num
noi sture vapor transm ssion of 0.02 perns, and a maximum fl ame spread/ snoke
devel oped i ndex of 25/50 per ASTM E 84.

2.2 Pl PE | NSULATI ON MATERI ALS

Pi pe insulation materials shall be linited to those |isted herein and shal
neet the foll ow ng requirenents:

2.2.1 Aboveground Col d Pipeline

I nsul ation for mnus 30 degrees to plus 60 degrees F (mnus 34 degrees to
plus 16 degrees C) for outdoor, indoor, exposed or conceal ed applications,
shall be as follows:

a. Cellular dass: ASTMC 552, Type Il, and Type I1l. Supply the
i nsulation with manufacturer's recommended factory-applied jacket.

b. Flexible Elastoneric Cellular Insulation: ASTM C 534, Type | or
Il. Type Il shall have vapor retarder skin on both sides of the
i nsul ation.

c. Phenolic Insulation: ASTMC 1126, Type Ill. Phenolic insulations
shall comply with ASTM C 795 and with the ASTM C 665 paragraph
Corrosiveness. Supply the insulation with manufacturer's
recommended factory-applied jacket.

d. Polyisocyanurate Insulation: ASTMC 591, type |I. Supply the
i nsulation with manufacturer's recommended factory-applied vapor
retarder.

2.2.2 Aboveground Hot Pipeline

I nsul ation for above 60 degrees F (16 degrees C), for outdoor, indoor
exposed or conceal ed applications shall nmeet the follow ng requirenents.
Supply the insulation with manufacturer's recommended factory-applied

j acket .

a. Mneral Fiber: ASTMC 547, Types |, Il or 1l1l, supply the
i nsulation with manufacturer's recommended factory-applied jacket.
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b. CalciumSilicate: ASTM C 533, Type | indoor only, or outdoors
above 250 degrees F (121 degrees C) pipe tenperature. Supply
insulation with the manufacturer's recommended factory-applied
j acket.

c. Cellular dass: ASTMC 552, Type Il and Type IIl. Supply the
i nsulation with manufacturer's recommended factory-applied jacket.

d. Flexible Elastomeric Cellular Insulation: ASTMC 534, Type | or ||
to 200 degrees F (93 degrees C) service.

e. Phenolic Insulation: ASTMC 1126 Type IIl to 250 F (121 C) service
shall conmply with ASTM C 795. Supply the insulation with
manuf acturer's reconmended factory-applied jacket.

f. Perlite Insulation: ASTMC 610

g. Polyisocyanurate Insulation: ASTM C 591, Type 1, to 300 degrees F
(149 degrees C) service. Supply the insulation with manufacturer's
recommended factory applied jacket.

2.3 DUCT | NSULATI ON MATERI ALS

Duct insulation materials shall be limted to those |isted herein and shall
neet the foll ow ng requirenents:

2.3.1 Ri gid M neral Fiber

ASTM C 612: Type IA IB, I, IIl, &IV.
2.3.2 Fl exi bl e M neral Fi ber

ASTM C 553: Type | or Type Il up to 250 F (121 C). ASTM C 1290 Type II1I.
2.3.3 Cel lul ar d ass

ASTM C 552, Type |.
2.3.4 Phenol i c Foam

ASTM C 1126: Type Il shall conply with ASTM C 795.
2.3.5 Fl exi bl e El astoneric Cellular

ASTM C 534: Type I1I.
2.3.6 Pol yi socyanur at e

ASTM C 591: Type 1. Supply the insulation with manufacturer's recomended
factory-applied jacket.

2.4 EQUI PMENT | NSULATI ON MATERI ALS

Equi prent i nsulation nmaterials shall be linited to those |isted herein and
shal |l neet the follow ng requirenments:
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2.

4.1 Col d Equi pnent I nsul ation

For equi pnent operating tenperatures bel ow 60 degrees F (16 degrees C).

.4.1.1 Cel lular 4d ass

ASTM C 552: Type |, Type Ill, or Type IV as required.

.4.1.2 Fl exi bl e El astonmeric Cellular |nsulation

ASTM C 534, Type I1.

.4.1.3 Phenol i ¢ Foam

ASTM C 1126: Type Il shall conply with ASTM C 795.

.4.1. 4 Pol yi socyanur ate Foam

ASTM C 591, Type |I. Supply the insulation with manufacturer's factory-
appl i ed jacket.

. 4.2 Hot Equi prent | nsul ati on

For equi pnent operating tenperatures above 60 degrees F (16 degrees C).

.4.2.1 Rigid Mneral Fiber

ASTM C 612: Type IA IB, II, Ill, IV, or V as required for tenperatures
encountered to 1800 degrees F (982 degrees C).

.4.2.2 Fl exi bl e M neral Fiber

ASTM C 553: Type I, I, 1Il, IV, V, VI or VII| as required for tenperatures
encountered to 1200 degrees F (649 degrees C).

.4.2.3 Calcium Silicate

ASTM C 533, Type |, in-doors only, or outdoors above 250 degrees F (121
degrees C). Pipe shape may be used on di esel engine exhaust piping and
mufflers to 1200 degrees F (649 degrees C)

.4.2.4 Cel lul ar d ass

ASTM C 552: Type |, Type Ill, or Type IV as required.

.4.2.5 Fl exi bl e Elastonmeric Cellular Insulation

ASTM C 534, Type Il, to 200 degrees F (93 degrees Q).

.4.2.6 Phenol i ¢ Foam

ASTM C 1126, Type Il, to 250 degrees F (121 degrees C) shall conply with
ASTM C 795.

.4.2.7 Mol ded Expanded Perlite

ASTM C 610.
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2.4.2.8 Pol yi socyanur ate Foam

ASTM C 591, Type | to 300 degrees F (149 degrees C) service. Supply the
insulation with manufacturer's recommended factory-applied jacket.

PART 3 EXECUTI ON
3.1 APPLI CATI ON - GENERAL

I nsul ation shall only be applied to unheated and uncool ed pi pi ng and

equi pnment. Flexible elastoneric cellular insulation shall not be conpressed
at joists, studs, colums, ducts, hangers, etc. The insulation shall not
pull apart after a one hour period; any insulation found to pull apart after
one hour, shall be replaced

3.1.1 Install ation

Except as otherw se specified, material shall be installed in accordance
with the manufacturer's witten instructions. Insulation materials shal

not be applied until tests specified in other sections of this specification
are conpleted. Material such as rust, scale, dirt and noisture shall be
renoved from surfaces to receive insulation. Insulation shall be kept clean
and dry. Insulation shall not be renpved fromits shipping containers unti
the day it is ready to use and shall be returned to |i ke containers or
equally protected fromdirt and noisture at the end of each workday.

I nsul ation that becomes dirty shall be thoroughly cleaned prior to use. |If
i nsul ati on becones wet or if cleaning does not restore the surfaces to |ike
new condition, the insulation will be rejected, and shall be i medi ately

renoved fromthe jobsite. Joints shall be staggered on multi |ayer

i nsulation. Mneral fiber thermal insulating cenent shall be mxed with
demi neralized water when used on stainless steel surfaces. Insulation
jacketing and accessories shall be installed in accordance with M CA
Insul ation Stds plates except where nodified herein or on the draw ngs.

3.1.2 Fi re- st oppi ng

Where pipes and ducts pass through fire walls, fire partitions, above grade
floors, and fire rated chase walls, the penetration shall be sealed with
fire stopping materials as specified in Section 07840 FI RESTOPPI NG

3.1.3 Pai nting and Fi ni shing
Pai nting shall be as specified in Section 09900 PAI NTS AND COATI NGS
3.1. 4 Installation of Flexible Elastoneric Cellular Insulation

Fl exi bl e el astoneric cellular insulation shall be installed with seans and
joints sealed with rubberized contact adhesive. Insulation with pre-applied
adhesive is not permtted. Flexible elastoneric cellular insulation shal

not be used on surfaces greater than 200 degrees F (93 degrees C). Seans
shall be staggered when applying nultiple layers of insulation. |Insulation
exposed to weat her and not shown to have jacketing shall be protected with
two coats of UV resistant finish as recomended by the manufacturer after
the adhesive is dry. A brush coating of adhesive shall be applied to both
butt ends to be joined and to both slit surfaces to be sealed. The adhesive
shall be allowed to set until dry to touch but tacky under slight pressure
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before joining the surfaces. |Insulation seals at seams and joints shall not
be capabl e of being pulled apart one hour after application. Insulation
that can be pulled apart one hour after installation shall be replaced

3.1.5 Wel di ng

No wel di ng shall be done on piping, duct or equiprment without witten
approval of the Contracting Oficer. The capacitor discharge wel ding
process may be used for securing netal fasteners to duct.

3.1.6 Pi pes/ Duct s/ Equi prrent whi ch  Require |Insul ation

Insulation is required on all pipes, ducts, or equipnent, except for omtted
items, as specified.

3.2 Pl PE | NSULATI ON | NSTALLATI ON
3.2.1 Pi pe I nsul ation
3.2.1.1 Cener a
Pi pe insulation shall be installed on aboveground hot and cold pipeline
systens as specified below to forma continuous thernmal retarder, including
straight runs, fittings and appurtenances unl ess specified otherw se
Installation shall be with full length units of insulation and using a
single cut piece to conplete a run. Cut pieces or scraps abutting each
ot her shall not be used. Pipe insulation shall be omitted on the follow ng:
a. Pipe used solely for fire protection
b. Chromum plated pipe to plunbing fixtures. However, fixtures for

use by the physically handi capped shall have the hot water supply
and drain, including the trap, insulated where exposed.

c. Sanitary drain lines.
d. Air chanbers.
3.2.1.2 Pi pes Passi ng Through Walls, Roofs, and Floors
a. Pipe insulation shall be continuous through the sl eeve.

b. An aluminumjacket with factory applied noisture retarder shall be
provi ded over the insulation wherever penetrations require sealing.

c. \here pipes penetrate interior walls, the alum numjacket shal
extend 2 inches (50 nm beyond either side of the wall and shall be
secured on each end with a band.

d. \Where penetrating floors, the alum numjacket shall extend froma
poi nt bel ow the backup material to a point 10 i nches (250 M) above
the floor with one band at the floor and one not nmore than 1 inch
(25 M fromthe end of the al um num jacket.

e. \Where penetrating waterproofed floors, the alum num jacket shal
extend from bel ow the backup material to a point 2 inches (50
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3.2.1.3

DACAG67- 03-

nm) above the flashing with a band 1 inch (25 mm fromthe end of
t he al um num j acket .

Where penetrating exterior walls, the alum num jacket required for
pi pe exposed to weat her shall continue through the sleeve to a
point 2 inches (50 nm beyond the interior surface of the wall.

Where penetrating roofs, pipe shall be insulated as required for
interior service to a point flush with the top of the flashing and
sealed with vapor retarder coating. The insulation for exterior
application shall butt tightly to the top of flashing and interior

i nsul ation. The exterior alum numjacket shall extend 2 inches (50
m) down beyond the end of the insulation to forma counter
flashing. The flashing and counter flashing shall be sealed
underneath with caul ki ng.

For hot water pipes supplying lavatories or other sinilar heated
service that requires insulation, the insulation shall be

term nated on the backside of the finished wall. The insulation
term nation shall be protected with two coats of vapor barrier
coating with a minimumtotal thickness of 1/16 inch (2.0 mm
applied with gl ass tape enbedded between coats (if applicable).
The coating shall extend out onto the insulation 2 inches (50.0 nm
and shall seal the end of the insulation. d ass tape seans shal
overlap 1 inch (25 mm). The annul ar space between the pipe and
wal | penetration shall be caul ked with approved fire stop nmateri al
The pipe and wall penetration shall be covered with a properly
sized (well fitting) escutcheon plate. The escutcheon plate shal
overlap the wall penetration at least 3/8 inches (10 mM).

For donestic cold water pipes supplying |lavatories or other simlar
cooling service that requires insulation, the insulation shall be
term nated on the finished side of the wall (i.e., insulation nust
cover the pipe throughout the wall penetration). The insulation
shall be protected with two coats of vapor barrier coating with a
m ni mum total thickness of 1/16 inch (2.0 nm. The coating shal
extend out onto the insulation 2 inches (50 nm and shall seal the
end of the insulation. The annular space between the outer surface
of the pipe insulation and the wall penetration shall be caul ked
with an approved fire stop material having vapor retarder
properties. The pipe and wall penetration shall be covered with a
properly sized (well fitting) escutcheon plate. The escutcheon

pl ate shall overlap the wall penetration by at |east 3/8 inches (10

) .
Pi pes Passing Through Hangers

I nsul ati on, whether hot or cold application, shall be continuous

t hrough hangers. All horizontal pipes 2 inches (50 mm and smaller
shall be supported on hangers with the addition of a Type 40
protection shield to protect the insulation in accordance with MS
SP-69. \Whenever insulation shows signs of being conpressed, or
when the insulation or jacket shows visible signs of distortion at
or near the support shield, insulation inserts as specified bel ow
for piping larger than 2 inches (50 mm shall be installed.
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3.2.1. 4

Fl exi bl e

Hori zontal pipes larger than 2 inches (50 nm) at 60 degrees F (16
degrees C) and above shall be supported on hangers in accordance
with MSS SP-69.

Hori zontal pipes larger than 2 inches (50 nm and bel ow 60 degrees
F (16 degrees C) shall be supported on hangers with the addition of
a Type 40 protection shield in accordance with MSS SP-69. An

i nsul ation insert of cellular glass, calciumsilicate (or perlite
above 80 F (27 C)), or the necessary strength polyisocyanurate
shall be installed above each shield. The insert shall cover not

| ess than the bottom 180-degree arc of the pipe. Inserts shall be
the sane thickness as the insulation, and shall extend 2 inches (50
mm) on each end beyond the protection shield. When insulation
inserts are required per the above, and the insulation thickness is
less than 1 inch (25 nm, wooden or cork dowels or bl ocks may be

i nstall ed between the pipe and the shield to prevent the weight of
the pipe fromcrushing the insulation, as an option to installing
insulation inserts. The insulation jacket shall be continuous over
t he wooden dowel, wooden bl ock, or insulation insert.

Vertical pipes shall be supported with either Type 8 or Type 42
riser clanmps with the addition of two Type 40 protection shields in
accordance with MSS SP-69 covering the 360-degree arc of the
insulation. An insulation insert of cellular glass or calcium
silicate shall be installed between each shield and the pipe. The
i nsert shall cover the 360-degree arc of the pipe. Inserts shal

be the same thickness as the insulation, and shall extend 2 inches
(50 M on each end beyond the protection shield. Wen insulation
inserts are required per the above, and the insulation thickness is
less than 1 inch (25 nm, wooden or cork dowels or blocks may be
install ed between the pipe and the shield to prevent the hanger
fromcrushing the insulation, as an option instead of installing

i nsulation inserts. The insulation jacket shall be continuous over
t he wooden dowel, wooden bl ock, or insulation insert. The vertica
wei ght of the pipe shall be supported with hangers located in a
hori zontal section of the pipe. Wen the pipe riser is |longer than
30 feet (9 m, the weight of the pipe shall be additionally
supported with hangers in the vertical run of the pipe that are
directly clanped to the pipe, penetrating the pipe insulation

These hangers shall be insulated and the insulation jacket seal ed
as indicated herein for anchors in a simlar service.

Inserts shall be covered with a jacket material of the same
appearance and quality as the adjoining pipe insulation jacket,
shall overlap the adjoining pipe jacket 1-1/2 inches (38 mm), and
shall be sealed as required for the pipe jacket. The jacket
material used to cover inserts in flexible elastoneric cellular

i nsul ation shall conformto ASTM C 1136, Type 1, and is allowed to
be of a different material than the adjoining insulation materi al

Fl exi bl e El astoneric Cellular Pipe |Insulation

el astoneric cellular pipe insulation shall be tubular formfor pipe

sizes 6 inches (150 nm and less. Type Il sheet insulation used on pipes
| arger than 6 inches (150 mm) shall not be stretched around the pipe. On
pi pes |larger than 12 inches (300 nmm), the insulation shall be adhered

directly

DACAG67- 03-

to the pipe on the lower 1/3 of the pipe. Seans shall be staggered
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when applying nultiple layers of insulation. Sweat fittings shall be
insulated with niter-cut pieces the sane size as on adjacent piping
Screwed fittings shall be insulated with sleeved fitting covers fabricated
frommter-cut pieces and shall be overl apped and seal ed to the adjacent
pi pe insul ation.

3.2.1.5 Pi pes in high abuse areas.
In high abuse areas such as janitor closets and traffic areas in equi pnment
rooms, Kkitchens, and nechani cal roomnms, alum num jackets shall be utilized
Pi pe insulation to the 6 foot (1.8 m |evel shall be protected

3.2.2 Aboveground Col d Pi pelines

The foll owing cold pipelines shall be insulated per Table | nminus 30 degrees
to plus 60 degrees F (minus 34 degrees Cto plus 16 degrees C)

a. Domestic cold water.

b. Make-up water.

c. Horizontal and vertical portions of interior roof drains.
d. Refrigerant suction |ines.

e. Chilled water.

f. Dual tenperature water, i.e. HVAC hot/chilled water

g. Air conditioner condensate drains.

h. Exposed lavatory drains and donestic water |ines serving plunbing
fixtures for handi cap persons.

3.2.2.1 I nsul ati on Thi ckness
12 feet the entire length of runout shall be insulated |like the main feed
pi pe. Insulations may not be applied if their flame and snoke devel oped

rati ngs exceed the requirenments of 25/50 established in this guide
specification. Layered insulations, or installation where nultiple |ayers of
the sane insulation are used, nust be checked for this (in particular if the
i nsul ati on has been rated per ASTM E 84 for one thickness).

** The required m nimum thi ckness does not consider water vapor transm ssion
and condensation. Additional insulation, vapor retarders, or both, may be
required to limt water vapor transm ssion and condensati on

Table A
Cool i ng Systens Pipe Dianmeter (Inches) **
Service or Run-
Range of out s*
Tenperature up to lin 1.25 2.5 5to 8 in
(degrees F) 2in & | ess to 2 in to 4 in 6 in & | arger
40 - 55 0.5 0.5 0.75 1 1 1
| ess than 40 1 1 1.5 1.5 1.5 1.5
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Thi ckness is based on insul ation having thermal conductivity in the range of
0.23 to 0.27 Btu in/(h sf degree F) when neasured at 75 F

*  When run-outs to termnal units exceed 12 feet, the entire | ength of runout
shall be insulated like the main feed pipe. Insulations nmay not be applied if
their flame and snoke devel oped ratings exceed the requirenments of 25/50
established in this guide specification. Layered insulations, or installation
where nultiple | ayers of the sanme insulation are used, nmust be checked for
this (in particular if the insulation has been rated per ASTM E 84 for one

t hi ckness).

** The required mni mum thickness does not consider water vapor transm ssion
and condensation Additional insulation, vapor retarders, or both, may be
required to limt water vapor transm ssion and condensati on

I nsul ation thickness for cold pipelines shall be determ ned using Table |

Table | - Cold Piping Insulation Thickness
Pi pe Size (inches)
Run-outs 1 in 1.25 - 2.5 - 5 - 8 in

Type of up to & 21in 4 in 6 in &
Service Mat eri al 2 in* | ess | ar ger
Refri gerant CG 1.5 1.5 1.5 1.5 1.5
suction FC 1.0 1.0 1.0 1.0 1.0
pi pi ng PF 1.5 1.5 1.5 1.5 1.5

PC 1.0 1.0 1.0 1.0 1.0
Chilled water CG 1.5 1.5 1.5 2.0 2.0 2.0
supply & FC 0.5 1.0 1.0 1.0 1.0 1.0
return & dual PF 1.5 1.5 1.5 1.5 1.5 1.5
tenp piping PC 1.0 1.0 1.0 1.0 1.0 1.0
Col d donestic CG 1.5 1.5 1.5 1.5 1.5 1.5
wat er, above FC 3/8 3/8 3/8 3/8 3/8 3/8
and bel ow PF 1.5 1.5 1.5 1.5 1.5 1.5
cei lings PC 1.0 1.0 1.0 1.0 1.0 1.0
& makeup
wat er
Exposed FC 0.5 0.5 0.5 0.5 3/4 3/4
| avat ory MF 0.5 1.0 1.0 1.5 1.5 1.5
drai ns and
donestic water
lines serving&
pl unmbi ng fixtures
for
handi cap
per sonne
Hori zont al FC 0.5 0.5 0.5 0.5 0.5
& verti cal PF 1.5 1.5 1.5 1.5 1.5
roof drain CG 1.5 1.5 1.5 1.5 1.5
| eaders PC 1.0 1.0 1.0 1.0 1.0

(i ncluding

under si de of
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roof drain

fitting)

Air FC 3/8 0.5 0.5 N A N A
condi tioning PF 1.5 1.5 1.5 N A N A
condensate PC 1.0 1.0 1.0 N A N A

drain | ocated
i nside buil ding

*When run-outs to termnal units exceed 12 feet, the entire | ength of run-out
shall be insulated |ike main feed pipe. Insulations may not be applied if
their flame and snoke devel oped ratings exceed the requirenents of 25/50
established in this guide specification. Layered insulations, or installation
where nultiple layers of the sane insulation are used, nmust be checked for
this (in particular if the insulation has been rated per ASTME 84 for one

t hi ckness).

LEGEND:

PF - Phenolic Foam

CG - Cellular dass

M- - M neral Fiber

FC - Flexible Elastoneric Cellul ar
PC - Pol yi socyanurate Foam

3.2.2.2 Jacket for Mneral Fiber, Cellular d ass, Phenolic Foam and
Pol yi socyanurate Foam | nsul ated Pi pe

I nsul ation shall be covered with a factory applied vapor retarder jacket or
field applied seal welded PVC jacket. Insulation inside the building, to be
protected with an al um num jacket, shall have the insulation and vapor
retarder jacket installed as specified herein. The alum numjacket shall be
installed as specified for piping exposed to weather, except sealing of the
| aps of the alum numjacket is not required. In high abuse areas such as
janitor closets and traffic areas in equipnent roons, kitchens, and
nmechani cal roons, alum num jackets shall be utilized. Pipe insulation to
the 6 ft (1.8 n) level shall be protected

3.2.2.3 Insulation for Straight Runs (M neral Fiber, Cellular d ass,
Phenol i ¢ Foam and Pol yi socyanur ate Foam

a. Insulation shall be applied to the pipe with joints tightly butted.
Al'l butted joints and ends shall be sealed with joint seal ant and
sealed with a vapor retarder coating or PVDC adhesive tape.

b. Longitudinal |aps of the jacket material shall overlap not |ess
than 1-1/2 inches (38 mm. Butt strips 3 inches (75 M) wi de shal
be provided for circunferential joints.

c. Laps and butt strips shall be secured with adhesi ve and stapl ed on
4 inch (100 nm centers if not factory self-sealing. |If staples
are used, they shall be sealed per item"e." below. Note that
staples are not required with cellular glass systens.

d. Factory self-sealing |lap systens may be used when the anbi ent

tenperature is between 40 degrees and 120 degrees F (4 degrees and
50 degrees C) during installation. The |lap systemshall be
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3. 2.

2.

installed in accordance with manufacturer's recomendati ons.
Stapl er shall be used only if specifically reconmended by the
manuf acturer. \Ahere gaps occur, the section shall be replaced or
the gap repaired by applying adhesive under the | ap and then
stapl i ng.

Al'l Staples, including those used to repair factory self-seal |ap
systens, shall be coated with a vapor retarder coating or PVDC
adhesive tape. All seans, except those on factory self-sea
systens shall be coated with vapor retarder coating or PVDC
adhesi ve tape.

Breaks and punctures in the jacket material shall be patched by
wrapping a strip of jacket material around the pipe and securing it
wi t h adhesive, stapling, and coating with vapor retarder coating or
PVDC adhesive tape. The patch shall extend not less than 1-1/2

i nches (38 nm past the break

At penetrations such as thermonmeters, the voids in the insulation
shall be filled and sealed with vapor retarder coating or PVDC
adhesi ve tape.

Insulation for Fittings and Accessories

Pi pe insulation shall be tightly butted to the insulation of the
fittings and accessories. The butted joints and ends shall be
sealed with joint sealant and sealed with a vapor retarder coating
or PVDC adhesive tape.

Precut or preforned insulation shall be placed around all fittings
and accessories and shall conformto drawi ngs except as nodified
herein: 5 for anchors; 10, 11, and 13 for fittings; 14 for valves;
and 17 for flanges and unions. Insulation shall be the sane

i nsul ation as the pipe insulation, including same density,

t hi ckness, and thermal conductivity. Where precut/preformed is
unavail able, rigid preformed pipe insulation sections may be

segnented into the shape required. Insulation of the same
t hi ckness and conductivity as the adjoining pipe insulation shal
be used. If nesting size insulation is used, the insulation shal

be overl apped 2 inches (50 mm ) or one pipe dianeter..

Upon conpl etion of insulation installation on flanges, unions,

val ves, anchors, fittings and accessories, term nations, seans,
joints and insulation not protected by factory vapor retarder
jackets or PVC fitting covers shall be protected with PVDC adhesive
tape or two coats of vapor retarder coating with a mninmmtota

t hi ckness of 1/16 inch (2.0 mm, applied with glass tape enbedded
between coats. Tape seams shall overlap 1 inch (25 nm. The
coating shall extend out onto the adjoining pipe insulation 2
inches (50 nmm). Fabricated insulation with a factory vapor
retarder jacket shall be protected with PVDC adhesive tape or two
coats of vapor retarder coating with a m ninmumthickness of 1/16
inch (2 M) and with a 2 inch (50 nm wi de glass tape enbedded
between coats. Where fitting insulation butts to pipe insulation
the joints shall be sealed with a vapor retarder coating and a 4
inch (100 mm wide ASJ tape which matches the jacket of the pipe
i nsul ati on.
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d. Anchors attached directly to the pipe shall be insulated for a
sufficient distance to prevent condensation but not |ess than 6
i nches (150 mm fromthe insulation surface.

e. Insulation shall be marked showi ng the |ocation of unions,
strainers, and check val ves.

3.2.2.5 Optional PVC Fitting Covers

At the option of the Contractor, prenolded, one or two piece PVC fitting
covers may be used in lieu of the vapor retarder and enbedded gl ass tape
Factory precut or prenolded insulation segnents shall be used under the
fitting covers for el bows. Insulation segnents shall be the sanme insulation
as the pipe insulation including same density, thickness, and thernal
conductivity. The covers shall be secured by PVC vapor retarder tape,
adhesive, seal welding or with tacks made for securing PVC covers. Seans in
the cover, and tacks and | aps to adjoining pipe insulation jacket, shall be
sealed with vapor retarder tape to ensure that the assenbly has a continuous
vapor seal

3.2.3 Aboveground Hot Pipelines

The foll owi ng hot pipelines above 60 degrees F (16 degrees C) shall be
i nsul ated per Table |1

a. Domestic hot water supply & re-circulating system
b. Hot water heating.
3.2.3.1 I nsul ation Thi ckness
Table B

Thi ckness of Pipe Insulation for Pipes Handling Steam and Fluids Oher Than
Donmesti c Hot Water (inches)

I nsul ati on Conductivity Nom nal Pipe Diameter (in)
Fluid
Tenperature Conductivity Mean Rating Run-outs* 1 1.25 2.5 8
Range (F) Range Tenperature up to & to to to &
Btu in/ F 2 less 2 4 6 I gr
(h sf F)
above 350 0.32 - 0.34 250 1.5 2.5 2.5 3.0 3.5 3.5
251 - 350 0.29 - 0.31 200 1.5 2.0 2.5 2.5 3.5 3.5
201 - 250 0.27 - 0.30 150 1.0 1.5 1.5 2.0 2.0 3.5
141 - 200 0.25 - 0.29 125 0.5 1.5 1.5 1.5 1.5 1.5
105 - 140 0.24 - 0.28 100 0.5 1.0 1.0 1.0 1.5 1.5
Donmestic and Service Hot Water Systens**
> 105 0.24 - 0.28 100 0.5 1.0 1.0 1.5 1.5 1.5
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*  When run-outs to termnal units exceed 12 ft, the entire length of run-out
shall be insulated like the main feed pipe.

** Applies to re-circulating sections of service or donestic hot water systens

and first 8 feet fromstorage tank for non-re-circul ating systens.

I nsul ation thickness for hot pipelines shall be determ ned using Table I

LEGEND:

PF - Phenolic Foam

CG - Cellular dass

CS - CalciumSilicate

MF - M neral Fiber

FC - Flexible Elastoneric Cellular

PL - Perlite

PC - Pol yi socyanurate Foam

Table Il - Hot Piping Insulation Thickness
Pi pe Size (inches)

Type of Run-outs 1 in 1.25 - 2.5 - 5 - 8 in
Service up to & 2 4 6 &

(degrees F) Mat eri al 2in* | ess in in in | ar ger
Hot domestic CG 1.5 1.5 1.5 1.5 1.5 1.5
wat er supply & FC 0.5 0.5 1.0 1.0 1.5 1.5
re-circul ating PF 0.5 0.5 1.0 1.0 1.0 1.0
system & water M- 0.5 1.5 1.5 1.5 1.5 1.5
defrost lines PC 1.0 1.0 1.0 1.0 1.0 1.0

(200 F nmax)**

* \When run-outs to termnal units exceed 12 feet, the entire length of run-
out shall be insulated Ilike the main feed pipe.
** Applies to re-circulating sections of service or donestic hot water systens

and first 8 feet fromstorage tank for non-re-circul ating systens.

3.2.3.2 Jacket for
El astoneric Cel |l ul ar

I nsul ated Hot Pipe, Except Pipe Insulated with Flexible

accordance with manufacturer's
applied Type Il jacket or field applied

| nsul ati on shal
recomendat i ons,

be covered, in
with a factory

al umi num where required or seal wel ded PVC
3.2.3.3 I nsul ation for Strai ght Runs
a. Insulation shall be applied to the pipe with joints tightly butted.
b. Longitudinal [aps of the jacket material shall overlap not |ess

than 1-1/2 inches (38 mm,

shall be provided for

DACA67- 03- R- 0210
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and butt strips 3 inches (75 M) wi de
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3.2.3. 4
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Laps and butt strips shall be secured with adhesive and stapled on
4 inch (100 mm centers if not factory self-sealing. Adhesive my
be omtted where pipe is conceal ed.

Factory self-sealing |ap systems may be used when the anbi ent
tenperature is between 40 degrees and 120 degrees F (4 degrees and
49 degrees C) and shall be installed in accordance with
manufacturer's instructions. Laps and butt strips shall be stapled
whenever there is non-adhesion of the system \Were gaps occur

the section shall be replaced or the gap repaired by applying
adhesi ve under the |ap and then stapling.

Breaks and punctures in the jacket material shall be patched by
either wapping a strip of jacket material around the pipe and
securing with adhesive and staple on 4 inch (100 nm centers (if

not factory self-sealing), or patching with tape and sealing with a
brush coat of vapor retarder coating. Adhesive may be omitted
where pipe is concealed. Patch shall extend not less than 1-1/2

i nches (38 nmm) past the break

Installation of flexible elastoneric cellular pipe insulation shal
be by slitting the tubular sections and applying themonto the

pi ping or tubing. Alternately, whenever possible slide un-slit
sections over the open ends of piping or tubing. All seans and
butt joints shall be secured and seal ed with adhesive. Wen using
sel f seal products only the butt joints shall be secured with
adhesive. Insulation shall be pushed on the pipe, never pulled.
Stretching of insulation may result in open seams and joints. Al
edges shall be clean cut. Rough or jagged edges of the insulation
shall not be permitted. Proper tools such as sharp knives shall be
used. Type Il sheet insulation when used on pipe |larger than 6

i nches (150 mm) shall not be stretched around the pipe. On pipes

| arger than 12 inches (300 mm), adhere sheet insulation directly to
the pipe on the Iower 1/3 of the pipe.

Insulation for Fittings and Accessories

Pi pe insulation shall be tightly butted to the insulation of the
fittings and accessories.

Precut or preformed insulation shall be placed around all fittings
and accessories and shall conformto M CA pl ates, except as

nmodi fied herein: 5 for anchors; 10, 11, 12,and 13 for fittings;

14, 15 and 16 for valves; 17 for flanges and unions; and 18 for
couplings. Insulation shall be the same as the pipe insulation,

i ncl udi ng same density, thickness, and thermal conductivity. \Where
precut/prefornmed is unavailable, rigid preformed pipe insulation

sections may be segnented into the shape required. |nsulation of
the sane thickness and conductivity as the adjoining pipe
i nsul ation shall be used. |If nesting size insulation is used, the

i nsul ation shall be overlapped 2 inches (50 nmm or one pipe
di aneter. El bows insulated using segments shall conformto M CA
Tables 12.20 "M tered Insul ati on El bow

Upon conpl etion of installation of insulation on flanges, unions,

val ves, anchors, fittings and accessories, term nations and
i nsul ati on not protected by factory jackets or PVC fitting covers
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3.

shall be protected with two coats of adhesive applied with gl ass

t ape enbedded between coats. Tape seanms shall overlap 1 inch (25
mm) . Adhesive shall extend onto the adjoining insulation not |ess
than 2 inches (50 mm). The total dry filmthickness shall be not

Il ess than 1/16 inch (2.0 mm.

d. Insulation term nations shall be tapered to unions at a 45-degree
angl e.

e. At the option of the Contractor, factory pre-nol ded one- or two-
piece PVC fitting covers may be used in lieu of the adhesive and
enbedded gl ass tape. Factory pre-nol ded segnments or factory or
field cut blanket insert insulation segnents shall be used under
the cover and shall be the sanme thickness as adjoi ni ng pipe
i nsul ation. The covers shall be secured by PVC vapor retarder
tape, adhesive, seal welding or with tacks nmade for securing PVC
covers.

2.4 Pi pi ng Exposed to Weat her

Pi pi ng exposed to weat her shall be insulated and jacketed as specified for
the applicable service inside the building. After this procedure, an

al umi num j acket shall be applied. Flexible elastoneric cellular insulation
exposed to weather shall be treated in accordance w th paragraph

| NSTALLATI ON OF FLEXI BLE ELASTOVERI C CELLULAR | NSULATI ON

.2.4.1 Al um num Jacket

The jacket for hot piping may be factory applied. The jacket shall overlap
not less than 2 inches (50 mm at longitudinal and circunferential joints
and shall be secured with bands at not nore than 12 inch (300 mm) centers.
Longi tudi nal joints shall be overl apped down to shed water and |ocated at 4
or 8 o'clock positions. Joints on piping 60 degrees F (16 degrees C) and
bel ow shal |l be sealed with caul king while overlapping to prevent nvisture
penetration. Were jacketing on piping 60 degrees F (16 degrees C) and

bel ow abuts an un-insul ated surface, joints shall be caul ked to prevent

noi sture penetration. Joints on piping above 60 degrees F (16 degrees C)
shal |l be sealed with a npisture retarder

.2.4.2 Insulation for Fittings

Fl anges, unions, valves, fittings, and accessories shall be insulated and
finished as specified for the applicable service. Two coats of breather
enmul si on type weat herproof mastic (inpernmeable to water, perneable to air)
reconmended by the insulation manufacturer shall be applied with glass tape
enbedded between coats. Tape overlaps shall be not less than 1 inch (25 nm
and the adjoining alumnum jacket not Iess than 2 inches (50 mm Factory
preformed al um num jackets may be used in lieu of the above. Modlded PVC
fitting covers shall be provided when PVC jackets are used for straight runs
of pipe. PVCfitting covers shall have adhesive welded joints and shall be
weat her pr oof .

.3 DUCT | NSULATI ON | NSTALLATI ON

Except for oven hood exhaust duct insulation, corner angles shall be
installed on external corners of insulation on ductwork in exposed finished
spaces before covering with jacket. Air conditioned spaces shall be defined
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as those spaces directly supplied with cool ed conditioned air (or provided
with a cooling device such as a fan-coil unit) and heated conditioned air
(or provided with a heating device such as a unit heater, radiator or
convector).

3.3.1 Duct | nsul ati on Thi ckness

M ni mum Duct I nsul ation (inches)

Cool i ng Heat i ng

Duct Annual Cool i ng I nsul ation Annual Heati ng I nsul ation
Locati on Degr ee Days R- Val ue Degr ee Days R- Val ue

Base 65 F (h sf F)/Btu Base 65 F (h sf F)/Btu
Exterior <500 - 3.3 <1500 3.3
0] 500 - 1150 5.0 1500 - 4500 5.0
Bui | di ng 1151 - 2000 6.5 4501 - 7500 6.5

>2000 8.0 >7500 8.0

I nsul ation I nsul ation

Tenper at ure R- Val ue Tenper at ure R- Val ue

Di fference (h sf F)/Btu Di fference (h sf F)/Btu
I nsi de
bui | di ng <15 None reqd <15 None reqd
envel ope 15<TD<40 3.3 15<TD<40 3.3
or in un- 40<TD 5.0 40<TD 5.0
condi tioned
spaces

These R-values do not include the filmresistances. The required m ni num

t hi cknesses do not consider water vapor transm ssion and condensati on

Addi tional insulation, vapor retarders, or both, may be required to limt
vapor transm ssion and condensation. \Were ducts are designed to convey both
heated and cool ed air, duct insulation shall be as required by the npst
restrictive condition. Where exterior walls are used as plenumwalls, wal

i nsul ation shall be as required by the nost restrictive condition of this
section or the insulation for the building envel ope. Cooling ducts are those
designed to convey nmechanically cooled air or return ducts in such systens.
Heati ng ducts are those designed to convey nechanically heated air or return
ducts in such systenms. Thernal Resistance is to be neasured in accordance
with ASTM C 518 at a nean tenperature of 75 degrees F. The tenperature
difference is at design conditions between the space within which the duct is
| ocated and the design air tenperature in the duct. Resistance for run-outs
to term nal devices less than 10 ft in length need not exceed 3.3 (h sf
F)/Btu. Unconditioned spaces include craw spaces and attics.

Duct insul ation thickness shall be in accordance with Table |11

Maxi mum t hi ckness for flexible elastoneric cellular insulation shall not
exceed 25 mm and maxi num t hi ckness for polyisocyanurate foaminsul ation
shall not exceed 40 nmto conmply with ASTM E 84 fl anme spread/ snoke devel oped
rati ngs of 25/50
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Table I'l'l - M ninmum Duct |nsulation (inches)
Cold Air Ducts 2.0
Rel i ef Ducts 1.5
Fresh Air | ntake Ducts 1.5
Warm Air Ducts 2.0
Rel i ef Ducts 1.5
Fresh Air I ntake Ducts 1.5

Maxi mum t hi ckness for flexible elastoneric cellular insulation shall not
exceed 1 inch and maxi num thi ckness for polyisocyanurate foaminsul ation
shall not exceed 1.5 inch, to conply with ASTM E 84 fl anme spread/snoke
devel oped ratings of 25/50.

3.3.2 I nsul ation and Vapor Retarder for Cold Air Duct

I nsul ation and vapor retarder shall be provided for the following cold air
ducts and associ ated equi pnent.

a. Supply ducts.

b. Flexible run-outs (field-insulated).
c. Fresh air intake ducts.

d. Ducts exposed to weat her

I nsulation for rectangul ar ducts shall be flexible type where conceal ed,
m ni nrum density 3/4 pcf (12 kg per cubic neter) and rigid type where

exposed, mninumdensity 3 pcf (48 kg per cubic nmeter). Insulation for
round/ oval ducts shall be flexible type, mninmumdensity 3/4 pcf (12 kg per
cubic neter) with a factory Type | or Il jacket; or, a senm rigid board,

nm ni mrum density 3 pcf (48 kg per cubic neter), fornmed or fabricated to a
tight fit, edges beveled and joints tightly butted and staggered, with a
factory applied Type I or Il all service jacket. |Insulation for exposed
ducts shall be provided with either a white, paint-able, factory-applied
Type | jacket or a vapor retarder jacket coating finish as specified

I nsul ation on conceal ed duct shall be provided with a factory-applied Type
or Il vapor retarder jacket. The total dry filmthickness shall be
approximately 1/16 inch (2.0 nmm).. Duct insulation shall be continuous

t hrough sl eeves and prepared openi ngs except firewall penetrations. Duct
insulation termnating at fire danpers, shall be continuous over the danper
collar and retaining angle of fire danpers, which are exposed to

uncondi tioned air and which nay be prone to condensate formation. Duct

i nsul ati on and vapor retarder shall cover the collar, neck, and any un-

i nsul ated surfaces of diffusers, registers and grills. Vapor retarder
materials shall be applied to forma conpl ete unbroken vapor seal over the
i nsul ation. Sheet Metal Duct shall be sealed in accordance with Section
15895 AIR SUPPLY, DI STRI BUTI ON, VENTI LATI ON, AND EXHAUST SYSTEM
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3.3.2.1

a.

DACAG67- 03-

Install ati on on Conceal ed Duct

For rectangular, oval or round ducts, insulation shall be attached
by applying adhesive around the entire perineter of the duct in 6
inch (150 mm) wide strips on 12 inch (300 nm centers.

For rectangul ar and oval ducts, 24 inches (600 nm) and | arger

i nsul ation shall be additionally secured to bottom of ducts by the
use of nechanical fasteners. Fasteners shall be spaced on 16 inch
(400 mm) centers and not more than 16 inches (400 mm) from duct
corners.

For rectangul ar, oval and round ducts, nechanical fasteners shal
be provided on sides of duct risers for all duct sizes. Fasteners
shall be spaced on 16 inch (400 mm centers and not nmore than 16

i nches (400 mm) from duct corners.

I nsulation shall be inpaled on the nmechanical fasteners (self stick
pi ns) where used and shall be pressed thoroughly into the adhesive.
Care shall be taken to ensure vapor retarder jacket joints overlap
2 inches (50 mm. The insulation shall not be conpressed to a

thi ckness |l ess than that specified. Insulation shall be carried
over standing seans and trapeze-type duct hangers.

Sel f -1 ocki ng washers shall be installed where nmechanical fasteners
are used. The pin shall be trimmed back and bent over

Jacket overlaps shall be secured with staples and tape as necessary
to ensure a secure seal. Staples, tape and seans shall be coated
with a brush coat of vapor retarder coating or PVDC adhesive tape.

Breaks in the jacket material shall be covered with patches of the
same material as the vapor retarder jacket. The patches shal
extend not less than 2 inches (50 mm) beyond the break or
penetration in all directions and shall be secured with tape and
staples. Staples and tape joints shall be sealed with a brush coat
of vapor retarder coating or PVDC adhesive tape.

At jacket penetrations such as hangers, thernonmeters, and danper
operating rods, voids in the insulation shall be filled and the
penetration sealed with a brush coat of vapor retarder coating or
PVDC adhesi ve tape.

I nsulation termnations and pin punctures shall be seal ed and
flashed with a reinforced vapor retarder coating finish or tape
with a brush coat of vapor retarder coating. The coating shal
overlap the adjoining insulation and un-insul ated surface 2 inches
(50 mm. Pin puncture coatings shall extend 2 inches (50 mm) from
the puncture in all directions.

Where insul ati on standoff brackets occur, insulation shall be

extended under the bracket and the jacket ternminated at the
bracket .
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3.

3.

3.2.2

a.

3.3

Af t er

Installation on Exposed Duct Work

For rectangul ar ducts, rigid insulation shall be secured to the
duct by nechani cal fasteners on all four sides of the duct, spaced
not nore than 12 inches (300 mm) apart and not nmore than 3 inches
(75 mm fromthe edges of the insulation joints. A mninmmof two
rows of fasteners shall be provided for each side of duct 12 inches
(300 mm and larger. One row shall be provided for each side of
duct less than 12 inches (300 mm.

Duct insulation shall be formed with mninmum jacket seans. Each
piece of rigid insulation shall be fastened to the duct using
mechani cal fasteners. \When the height of projections is |ess than
the insulation thickness, insulation shall be brought up to
standi ng seams, reinforcing, and other vertical projections and
shall not be carried over. Vapor retarder jacket shall be

conti nuous across seans, reinforcing, and projections. Wen height
of projections is greater than the insulation thickness, insulation
and jacket shall be carried over

Insul ation shall be inpaled on the fasteners; self-Iocking washers
shall be installed and the pin trimed or bent over

Joints in the insulation jacket shall be sealed with a 4 inch (100
mm w de strip of tape. Tape seans shall be sealed with a brush
coat of vapor retarder coating.

Breaks and ribs or standing seam penetrations in the jacket

mat eri al shall be covered with a patch of the same material as the
jacket. Patches shall extend not |ess than 2 inches (50 nm beyond
the break or penetration and shall be secured with tape and
stapled. Staples and joints shall be sealed with a brush coat of
vapor retarder coating.

At jacket penetrations such as hangers, thermonmeters, and danper
operating rods, the voids in the insulation shall be filled and the
penetrations sealed with a brush coat of vapor retarder coating.

I nsul ation term nations and pin punctures shall be seal ed and
flashed with a reinforced vapor retarder coating finish. The
coating shall overlap the adjoining insulation and un-insul ated
surface 2 inches (50 mm). Pin puncture coatings shall extend 2
i nches (50 nmm) fromthe puncture in all directions.

Oval and round ducts, flexible type, shall be insulated with
factory Type | jacket insulation with mninmmdensity of 3/4 pcf
(12 kg per cubic nmeter), attached as per M CA standards.

Duct Test Hol es

duct systens have been tested, adjusted, and bal anced, breaks in the

i nsul ation and jacket shall be repaired in accordance with the applicable
section of this specification for the type of duct insulation to be
repaired.
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3.

3.

3.4 Duct Exposed to Weat her
3.4.1 Installation

Ducts exposed to weather shall be insulated and finished as specified for
the applicable service for exposed duct inside the building. After the
above is acconplished, the insulation shall then be further finished as
detailed in the foll owi ng subparagraphs.

.3.4.2 Round Duct

Al um num jacket with factory applied noisture retarder shall be applied with
the joints | apped not less than 3 inches (75 nm and secured with bands

| ocated at circunferential |aps and at not nore than 12 inch (300 m)
intervals throughout. Horizontal joints shall lap down to shed water and

| ocated at 4 or 8 o' clock position. Joints shall be sealed with caulking to
prevent npisture penetration. Were jacketing abuts an un-insul ated
surface, joints shall be sealed with caul king

.3.4.3 Fittings

Fittings and other irregular shapes shall be finished as specified for
rectangul ar ducts.

.3.4. 4 Rect angul ar Duct s

Two coats of weather barrier mastic reinforced with fabric or nesh for

out door application shall be applied to the entire surface. Each coat of
weat her proof mastic shall be 1/16 inch (2.0 mm) mininum thickness. The
exterior shall be a netal jacketing applied for mechani cal abuse and weat her
protection, and secured with screws.

.4 EQUI PMENT | NSULATI ON | NSTALLATI ON

. 4.1 CGener a

Renpvabl e i nsul ati on sections shall be provided to cover parts of equi pnent
that nust be opened periodically for maintenance including vessel covers,
fasteners, flanges and accessories. Equipnent insulation shall be omtted
on the foll ow ng:

a. Hand- hol es.

b. Boil er nmanhol es.

c. Cleanouts.

d. ASME stanps.

e. Manufacturer's nanepl at es.

4.2 I nsul ation for Cold Equi pnent

Col d equi prent bel ow 60 degrees F (16 degrees C. Insulation shall be
furni shed on equi prent handli ng nmedi a bel ow 60 degrees F (16 degrees C)
i ncluding the foll ow ng:
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a. Punps.
b. Refrigeration equipnent parts that are not factory insul ated.
c. Drip pans under chilled equipnment.
d. Roof drain bodies.
e. Air handling equipnent parts that are not factory insul ated.
f. Expansion and air separation tanks.

3.4.2.1 I nsul ation Type

I nsul ation shall be suitable for the tenperature encountered. Thicknesses
shal |l be as follows:

a. Equi pment handling nmedia between 35 and 60 degrees F (2 and 16
degrees C): 1.5 inch (40 mm thick cellular glass, 1 inch (25 mm
thick flexible elastomeric cellular, 1.5 inch (40 mm) thick
phenolic foam or 1 inch (25 mm thick polyisocyanurate foam

3.4.2.2 Punp I nsul ation

a. Insulate punps by formng a box around the punp housing. The box
shall be constructed by form ng the bottom and sides using joints
that do not |eave raw ends of insulation exposed. Joints between
si des and between sides and bottom shall be joined by adhesive with
lap strips for rigid mneral fiber and contact adhesive for
flexible elastomeric cellular insulation. The box shall conformto
the requirenments of MCA Insulation Stds plate No. 49 when using
flexible elastonmeric cellular insulation. Joints between top cover
and sides shall fit tightly formng a female shiplap joint on the
side pieces and a nale joint on the top cover, thus making the top
cover renovabl e.

b. Exposed insulation corners shall be protected with corner angl es.

c. Upon conmpletion of installation of the insulation, including
removabl e sections, two coats of vapor retarder coating shall be
applied with a layer of glass cloth enbedded between the coats.

The total dry thickness of the finish shall be 1/16 inch (2.0 mMm A
parting line shall be provided between the box and the renovable
sections allowi ng the renpvable sections to be renpved w t hout

di sturbing the insulation coating. Caulking shall be applied to
parting |ine, between equi pment and renopvabl e section insulation
and at all penetrations.

3.4.2.3 O her Equi pnent
a. Insulation shall be formed or fabricated to fit the equipment. To
ensure a tight fit on round equi pnent, edges shall be bevel ed and
joints shall be tightly butted and staggered.
b. Insulation shall be secured in place with bands or wires at

i ntervals as recommended by the nmanufacturer but not nore than 12
inch (300 nmm centers except flexible elastoneric cellular which

DACA67- 03- R- 0210 15080- 28 RO003



03015/ AE/ 11
Battle Sinmulation Center, Ft. Lewis, VWa.

shall be adhered. Insulation corners shall be protected under
wires and bands with suitable corner angles.

c. Phenolic foaminsulation shall be set in a coating of bedding
conmpound and joints shall be sealed with bedding conpound as
recommended by the manufacturer. Cellular glass shall be installed
in accordance with manufacturer's instructions. Joints and ends
shall be sealed with joint sealant, and sealed with a vapor
retarder coating.

d. Insulation on heads of heat exchangers shall be renovabl e.
Rermovabl e section joints shall be fabricated using a male-female
shiplap type joint. The entire surface of the renpvabl e section
shall be finished by applying two coats of vapor retarder coating
with a layer of glass cloth enbedded between the coats. The total
dry thickness of the finish shall be 1/16 inch (2.0 mm

e. Exposed insul ation corners shall be protected with corner angl es.

f. Insulation on equipment with ribs shall be applied over 6 x 6
inches (150 x 150 nm) by 12 gauge wel ded wire fabric which has been
cinched in place, or if approved by the Contracting O ficer, spot
wel ded to the equi pnment over the ribs. Insulation shall be secured
to the fabric with J-hooks and 2 x 2 inches (50 x 50 mm)washers or
shall be securely banded or wired in place on 12 inch (300 mm
centers.

3.4.2. 4 Vapor Retarder
Upon conpl etion of installation of insulation, penetrations shall be
caul ked. Two coats of vapor retarder coating shall be applied over
i nsul ation, including renovable sections, with a |layer of open nesh
synthetic fabric enbedded between the coats. The total dry thickness of the

finish shall be 1/16 inch (2.0 nm. Caul king shall be applied to parting
line between equi pnrent and renpvabl e section insulation

3.4.3 I nsul ation for Hot Equi prment

I nsul ation shall be furnished on equi pnent handling nedia above 60 degrees F
(16 degrees C) including the foll ow ng:

a. Punps handling nedia above 130 degrees F (54 degrees Q)
b. Air separation tanks.
c. Surge tanks.
3.4.3.1 I nsul ation
I nsul ation shall be suitable for the tenperature encountered. Shell and
tube-type heat exchangers shall be insulated for the tenperature of the

shel | medi um

I nsul ation thickness for hot equi pment shall be determ ned using Table IV:

Legend
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RMF:  Rigid Mneral Fiber
FMF: Fl exi bl e M neral Fi ber
Cs: Calcium Silicate

PL: Perlite

CG Cel lular 4d ass

FC: Fl exi bl e El astoneric Cel |l ul ar

PF: Phenol i ¢ Foam

PC. Pol yi socyanur at e Foam

TABLE |V
I nsul ati on Thi ckness for Hot Equi pment (nmm)

Equi prrent handl i ng steam Mat eri al Thi ckness

or other nedia to indicated

pressure or tenperature

[imt

103. 4 kPa RVF 50 mMm

or FMF 50 mm

121 C CS/ PL 100 mm
CG 75 mm
PF 40 mm
FC(<93 O 25 mMm
PC 25 mm

1379. OkPa RVF 75 mm

or FMF 75 mm

204 C CS/ PL 100 mm
CG 100 mMm

316 C RMF 125 mm
FMF 150 mMm
CS/ PL 150 mMm
CG 150 mMm

316 C. Thickness necessary to limt the external tenperature of the

insulation to 50 C, except that diesel

shal|l be covered with 150 mmthick materi al
Heat transfer cal cul ati ons shall

servi ce.
i nsul ati on and thickness sel ection.
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TABLE |V
I nsul ation Thi ckness for Hot Equi pment (Inches)

Equi prrent handl i ng steam Mat eri al Thi ckness
or nedia to indicated pressure
or tenperature linmt:

15 psig RVF 2.0 inches
or FMF 2.0 inches
250F CS/ PL 4.0 inches
CG 3.0 inches
PF 1.5 inches
FC (<200F) 1.0 inches
PC 1.0 inches

3.4.3.2 I nsul ation of Punps

I nsul ate punps by form ng a box around the punp housing. The box shall be
constructed by form ng the bottom and sides using joints that do not |eave
raw ends of insul ation exposed. Bottom and sides shall be banded to forma
rigid housing that does not rest on the punp. Joints between top cover and
sides shall fit tightly. The top cover shall have a joint forning a fenmale
shiplap joint on the side pieces and a nale joint on the top cover, naking
the top cover renpovable. Two coats of Class | adhesive shall be applied
over insulation, including renovable sections, with a |layer of glass cloth
enbedded between the coats. A parting line shall be provided between the
box and the renovabl e sections allow ng the renpvabl e sections to be renoved
wi t hout disturbing the insulation coating. The total dry thickness of the
finish shall be 1/16 inch (2.0 mm). Caul king shall be applied to parting
line of the renpvabl e sections and penetrations.

3.4.3.3 O her Equi pnent

a. Insulation shall be formed or fabricated to fit the equipment. To
ensure a tight fit on round equi pment, edges shall be bevel ed and
joints shall be tightly butted and staggered.

b. Insulation shall be secured in place with bands or wires at
intervals as reconmended by the manufacturer but not greater than
12 inch (300 nm centers except flexible elastonmeric cellular which
shall be adhered. |Insulation corners shall be protected under
wi res and bands with suitable corner angles.

c. On high vibration equipnment, cellular glass insulation shall be set
in a coating of bedding compound as reconmended by the
manuf acturer, and joints shall be sealed w th beddi ng compound.
M neral fiber joints shall be filled with finishing cenent.

d. Insulation on heads of heat exchangers shall be renovable. The
removabl e section joint shall be fabricated using a mal e-fenal e
shiplap type joint. Entire surface of the renovable section shal

be finished as specified.

e. Exposed insul ation corners shall be protected with corner angl es.
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h. Upon

conpletion of installation of insulation, penetrations shal

be caul ked. Two coats of adhesive shall be applied over

i nsul ation, including renmovable sections, with a |ayer of gl ass
cloth enbedded between the coats. The total dry thickness of the
finish shall be 1/16 inch (2.0 mm. Caulking shall be applied to
parting |line between equi pnent and renpvabl e section insulation

3.4.4 Equi pment Exposed to Weat her

3.4.4.1 Optional Panels

At the option of the Contractor, prefabricated netal insulation panels may

be used in i

eu of the insulation and finish previously specified. Therm

performance shall be equal to or better than that specified for field

applied insu
manuf act urer
syst em shal

weat her pr oof
i nsul ati on.

to support a
or permanent
al um num and

ation. Panels shall be the standard catal og product of a

of nmetal insulation panels. Fastenings, flashing, and support
conformto published recommendati ons of the manufacturer for
installation and shall prevent mpisture fromentering the
Panel s shall be designed to accommpdate thernal expansion and
250 pound (1112 N ) wal king | oad wi thout permanent deformation
damage to the insulation. Exterior nmetal cover sheet shall be
exposed fastenings shall be stainless steel or alum num

End of Section
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SECTI ON 15181

CHI LLED AND CONDENSER WATER PI PI NG AND ACCESSORI ES

PART 1 GENERAL

1.

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnati on only.

AVMERI CAN NATI ONAL STANDARDS | NSTI TUTE ( ANSI )

ANS| Z21.22 (1999) Relief Valves and Automatic Gas
Shut of f Devices for Hot Water Supply Systens

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM A 53/ A 53M (2001) Pipe, Steel, Black and Hot-Di pped,
Zi nc- Coat ed, Wel ded and Seamnl ess

ASTM A 653/ A 653M (2000) Steel Sheet, Zinc-Coated (Gl vanized)
or Zinc-lron Alloy-Coated (Gl vanneal ed) by
the Hot-Di p Process

ASTM B 117 (1997) Operating Salt Spray (Fog) Apparatus

ASTM B 32 (1996) Sol der Met al

ASTM B 62 (1993) Conposition Bronze or Qunce Metal
Castings

ASTM B 75 (1999) Seamnl ess Copper Tube

ASTM B 75M (1999) Seaml ess Copper Tube (Metric)

ASTM B 813 (2000) Liquid and Paste Fluxes for Sol dering
Applications of Copper and Copper Alloy Tube

ASTM B 88 (1999) Seanl ess Copper Water Tube

ASTM B 88M (1999) Seaml ess Copper Water Tube (Metric)

ASTM D 1384 (1997a) Corrosion Test for Engine Coolants in
G asswar e

ASTM D 3308 (1997) PTFE Resin Skived Tape

ASTM D 520 (2000) Zinc Dust Pi gnent

ASTM F 1199 (1988; R 1998) Cast (Al Tenperature and

Pressures) and Wel ded Pipe Line Strainers
(150 psig and 150 degrees F Maxi mum
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AMERI CAN SCCI ETY OF SANI TARY ENG NEERI NG ( ASSE)

ASSE 1003 (1995) Water Pressure Reducing Valves for
Domestic Water Supply Systens

ASSE 1017 (1986) Tenperature Actuated M xi ng Val ves for
Primary Donestic use

AMERI CAN VELDI NG SOCI ETY ( AW5)

AWS A5. 8 (1992) Filler Metals for Brazing and Braze
Vel di ng

AWS Brazi ng Hdbk (1991) Brazing Handbook

AWS Z749. 1 (1999) Safety in Welding and Cutting

ASME | NTERNATI ONAL ( ASME)

ASME B16. 18 (1984; R 1994) Cast Copper Alloy Sol der Joint
Pressure Fittings

ASME B16. 22 (1995; B16.22a1998) W ought Copper and Copper
Al'l oy Sol der Joint Pressure Fittings

ASME BL16. 26 (1988) Cast Copper Alloy Fittings for Flared
Copper Tubes

ASME B31.1 (1998) Power Piping

ASME B40. 1 (1991) Gauges - Pressure Indicating Dial Type

- Elastic El enent

ASME BPVC SEC | X (1998) Boiler and Pressure Vessel Code;
Section | X, Welding and Brazing
Qualifications

MANUFACTURERS STANDARDI ZATI ON SOCI ETY OF THE VALVE AND FI TTI NGS
| NDUSTRY ( MSS)

MSS SP-110 (1996) Ball Val ves Threaded, Socket-Wel ding,
Sol der Joint, G ooved and Fl ared Ends

MSS SP-58 (1993) Pi pe Hangers and Supports - Materials
Desi gn and Manufacture

MSS SP- 67 (1995) Butterfly Val ves

MSS SP- 69 (1996) Pi pe Hangers and Supports - Sel ection

and Application

MSS SP-70 (1998) Cast Iron Gate Val ves, Flanged and
Thr eaded Ends

MSS SP-71 (1997) Gray lIron Swing Check Valves, Flanges
and Threaded Ends
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MSS SP- 72 (1999) Ball Valves with Flanged or Butt-
Vel di ng Ends for General Service

MSS SP-78 (1998) Cast Iron Plug Val ves, Flanged and
Thr eaded Ends

MSS SP- 80 (1997) Bronze Gate, d obe, Angle and Check
Val ves

MSS SP- 85 (1994) Cast Iron G obe & Angl e Val ves,

FIl anged and Threaded Ends
NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMR)
NEMA MG 1 (1998) Mdtors and Cenerators

NEMA MG 2 (1989) Safety Standard for Construction and
Gui de for Selection, Installation, and Use of
El ectric Motors and Generators

NATI ONAL FI RE PROTECTI ON ASSCCI ATI ON ( NFPA)

NFPA 90A (1999) Installation of Air Conditioning and
Ventilating Systens

1.2 SUBM TTALS

Governnment approval is required for submittals with a "G' designati on;
submttals not having a "G' designation are for information only. \When
used, a designation follow ng the "G' designation identifies the office that
will review the submttal for the Governnment. The follow ng shall be
submtted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD- 02 Shop Drawi ngs
Pi ping System G (Chilled water supply and return)
Drawi ngs, at |east 5 weeks prior to beginning construction,
provi ded in adequate detail to denonstrate conpliance with contract
requi renents. Drawi ngs shall consist of:

a. Piping layouts which identify all valves and fittings.

b. Plans and el evations which identify clearances required for
mai nt enance and operation.

SD- 03 Product Data
Pi ping Systemp G (Chilled water supply and return)

Manuf acturer's standard catal og data, at |east 5 weeks prior to
the purchase or installation of a particular conponent, highlighted
to show material, size, options, performance charts and curves,
etc. in adequate detail to denonstrate conpliance with contract
requi rements. Data shall include manufacturer's recomended
installation instructions and procedures. Data shall be provided
for the followi ng conponents as a m ni num
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a. Piping and Fittings

b. Valves and Accessories

c. Expansion Joints

d. Punps

e. Expansion Tanks

f. External Air Separation Tanks

g. Pipe Hangers, Inserts, and Supports

Water Treatnment Systems; G (Chilled water supply and return)

Si x conmplete copies, at least 5 weeks prior to the purchase of
the water treatnment system of the proposed water treatnment plan
including a |ayout, control scheme, a list of existing make-up
water conditions including the itens |isted in paragraph "Water
Anal ysis", a list of chemi cals, the proportion of chemcals to be
added, the final treated water conditions, and a description of
environnental concerns for handling the chenicals.

Spare parts data for each different item of equipnent specified,
after approval of detail drawi ngs and not |ater than 2 nonths prior
to the date of beneficial occupancy. The data shall include a
conplete list of parts and supplies, with current unit prices and
source of supply, a recommended spare parts list for 1 year of
operation, and a |list of the parts recomended by the manufacturer
to be replaced on a routine basis.

Qualifications; G

6 copies of qualified procedures, and list of names and
i dentification synbols of qualified welders and wel di ng operators,
prior to non-factory welding operations.
Field Tests; G

A schedul e, at least 2 weeks prior to the start of related
testing, for each test. The schedules shall identify the proposed
date, time, and location for each test.
Denmonstrations; G

A schedul e, at least 2 weeks prior to the date of the proposed
training course, which identifies the date, tinme, and |ocation for
the training.
Verification of Dinmensions; G

Aletter, at least 2 weeks prior to beginning construction,

including the date the site was visited, conformation of existing
conditions, and any discrepancies found.
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SD- 06 Test Reports
One- Year Inspection; G

Si x copies of an inspection report, at the conpletion of one year
of service, in bound 8 1/2 x 11 inch booklets. The report shal
identify the condition of each cooling tower and condenser. The
report shall also include a conparison of the condition of the
cooling tower and condenser with the manufacturer's recomended
operating conditions. The report shall identify all actions taken
by the Contractor and manufacturer to correct deficiencies during
the first year of service.

SD-07 Certificates
Service Organi zation; G

A certified |ist of qualified permanent service organizations,
whi ch includes their addresses and qualifications, for support of
t he equi pnent. The service organi zations shall be reasonably
conveni ent to the equi pment installation and be able to render
sati sfactory service to the equi pment on a regular and energency
basis during the warranty period of the contract.

SD- 10 Operation and Mai ntenance Dat a
Operation Manuals; G

Si x conpl ete copies of an operation manual in bound 8 1/2 x 11
inch (216 x 279) booklets listing step-by-step procedures required
for system startup, operation, abnormal shutdown, energency
shut down, and normal shutdown at |east 4 weeks prior to the first
training course. The booklets shall include the manufacturer's
name, nodel nunber, and parts list. The manuals shall include the
manuf acturer's name, nodel nunber, service manual, and a brief
description of all equipnent and their basic operating features.

Mai nt enance Manuals; G

Si x conpl ete copi es of mai ntenance manual in bound 8 1/2 x 11
inch (216 x 279) booklets listing routine naintenance procedures,
possi bl e breakdowns and repairs, and a troubl e shooting guide. The
manual s shall include piping |ayouts and sinmplified w ring and
control diagrams of the systemas install ed.

Wat er Treatnment Systens; G
Si x conpl ete copies of operating and mai ntenance manual s for the
step-by-step water treatnment procedures. The manuals shall include
testing procedures used in determning water quality.
1.3 QUALI FI CATI ONS
Pi ping shall be welded in accordance with the qualified procedures using
performance qualified wel ders and wel di ng operators. Procedures and wel ders

shall be qualified in accordance with ASME BPVC SEC | X. Wel di ng procedures
qualified by others, and wel ders and wel di ng operators qualified by another
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enpl oyer nay be accepted as permitted by ASME B31.1. The Contracting

O ficer shall be notified 24 hours in advance of tests and the tests shal
be perfornmed at the work site if practical. The welder or wel ding operator
shall apply the personally assigned synbol near each weld nmade, as a

per manent record

.4 SAFETY REQUI REMENTS

Exposed nmoving parts, parts that produce high operating tenperature, parts
whi ch nay be electrically energized, and parts that nay be a hazard to
operating personnel shall be insulated, fully enclosed, guarded, or fitted
with other types of safety devices. Safety devices shall be installed so
t hat proper operation of equipnent is not inpaired. Wlding and cutting
safety requirenents shall be in accordance with AWS Z49.1

.5 DELI VERY, STORAGE, AND HANDLI NG

Stored itens shall be protected fromthe weather, humidity and tenperature
variations, dirt and dust, or other contaminants. Proper protection and
care of all material both before and during installation shall be the
Contractor's responsibility. Any materials found to be damaged shall be
replaced at the Contractor's expense. During installation, piping and
simlar openings shall be capped to keep out dirt and other foreign matter.

.6 PRQIECT/ SI TE CONDI TI ONS

.6.1 Verification of D nensions

The Contractor shall becone fanmiliar with all details of the work, verify
all dinmensions in the field, and advise the Contracting Oficer of any
di screpancy before perfornm ng any work

.6.2 Dr awi ngs

Because of the small scale of the drawings, it is not possible to indicate
all offsets, fittings, and accessories that may be required. The Contractor
shall carefully investigate the plunbing, fire protection, electrical
structural and finish conditions that would affect the work to be perforned
and shall arrange such work accordingly, furnishing required offsets,
fittings, and accessories to nmeet such conditions.

PART 2 PRODUCTS

2.

1 STANDARD COMMVERCI AL PRODUCTS

Mat eri al s and equi pnent shall be standard products of a manufacturer

regul arly engaged in the manufacturing of such products, which are of a
simlar material, design and workmanship. The standard products shall have
been in satisfactory comrercial or industrial use for 2 years prior to bid
openi ng. The 2year use shall include applications of equipnment and

mat eri al s under simlar circunstances and of similar size. The 2 years
experience shall be satisfactorily conpleted by a product which has been
sold or is offered for sale on the comercial market through advertisenents,
manuf acturer's catal ogs, or brochures. Products having | ess than a 2 year
field service record shall be acceptable if a certified record of
satisfactory field operation, for not |less than 6000 hours exclusive of the
manuf acturer's factory tests, can be shown. Products shall be supported by
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a service organi zation. System conponents shall be environmentally suitable
for the indicated | ocations.

2.2 NAMEPLATES

Maj or equi pnent including punps, punp notors, expansion tanks, and air
separator tanks shall have the manufacturer's nane, address, type or style,
nodel or serial nunber, and catal og nunber on a plate secured to the item of
equi pnent. Plates shall be durable and | egible throughout equipnent life
and made of stainless steel. Plates shall be fixed in promnent |ocations
wi th nonferrous screws or bolts.

2.3 ELECTRI CAL WORK

El ectrical equipnent, motors, notor efficiencies, and wiring shall be in
accordance with Section 16415 ELECTRI CAL WORK, |INTERIOR. Electrical notor
dri ven equi prrent specified shall be provided conplete with notors, notor
starters, and controls. Electrical characteristics shall be as shown, and
unl ess otherwi se indicated, all notors of 1 horsepower (746 kW and above
wi th open, dripproof, totally enclosed, or explosion proof fan cool ed

encl osures, shall be high efficiency type. Field wiring shall be in
accordance with manufacturer's instructions. Each notor shall conformto
NEMA MG 1 and NEMA MG 2 and be of sufficient size to drive the equi pnent at
the specified capacity wi thout exceeding the naneplate rating of the notor.
Mot ors shall be continuous duty with the enclosure specified. Mtor
starters shall be provided conplete with thernal overload protection and

ot her appurtenances necessary for the notor control indicated. WMtors shal
be furnished with a magnetic across-the-line or reduced voltage type starter
as required by the manufacturer. Modtor duty requirenents shall allow for
maxi mum frequency start-stop operation and m ni mum encountered interva

bet ween start and stop. Mdtors shall be sized for the applicable | oads.
Mot or torque shall be capable of accelerating the connected load within 20
seconds with 80 percent of the rated voltage maintained at notor termnals
during one starting period. Mtor bearings shall be fitted with grease
supply fittings and grease relief to outside of enclosure. Mnual or
automatic control and protective or signal devices required for the
operation specified and any control wiring required for controls and devices
speci fied, but not shown, shall be provided

2.4 Pl PI NG SYSTEM

Syst em desi gn, conponent sel ection, and systeminstallation, including
pressure containing parts and material, shall be based upon a m ni mum
service pressure of 125 psi at 150 degrees F (862 kPa at 66 degrees C)

m ni mum ANSI Cl ass 125. Chilled water piping shall be Type L copper tubing
t hr oughout .

2.5 STEEL PI PE

2.5.1 Fittings and End Connections (Joints)

2.5.1.1 Dielectric Waterways and Fl anges
Dielectric waterways shall have a water inpervious insulation barrier
capable of limting galvanic current to 1 percent of short circuit current

in a corresponding binetallic joint. When dry, insulation barrier shall be
able to withstand a 600-volt breakdown test. Dielectric waterways shall be
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constructed of gal vani zed steel and have threaded end connections to match
connecting piping. Dielectric waterways shall be suitable for the required
operating pressures and tenperatures. Dielectric flanges shall provide the
sane pressure ratings as standard fl anges and provi de conplete electrica

i sol ati on between connecting pipe and/or equi pnent as described herein for
di el ectric waterways.

2.6 COPPER PI PE
Copper pipe shall conformto ASTM B 88 (ASTM B 88M, Type L
2.6.1 Fittings and End Connections (Joints)

W ought copper and bronze solder-joint pressure fittings shall conformto
ASME B16. 22 and ASTM B 75 (ASTM B 75M). Cast copper alloy sol der-joint
pressure fittings shall conformto ASME B16.18. Cast copper alloy fittings
for flared copper tube shall conformto ASME B16.26 and ASTM B 62. Brass or
bronze adapters for brazed tubing may be used for connecting tubing to
flanges and to threaded ends of valves and equi pnent. Extracted brazed tee
joints produced with an acceptable tool and installed as recomended by the
manuf acturer may be used

2.6.2 Sol der

Sol der shall conformto ASTM B 32, grade Sh5, tin-antinmony alloy for service
pressures up to 150 psig (1034 kPa). Solder flux shall be liquid or paste
form non-corrosive and conformto ASTM B 813

2.6.3 Brazing Filler Meta

Filler metal shall conformto AW A5.8, Type BAg-5 with AWS Type 3 fl ux,
except Type BCuP-5 or BCuP-6 nmy be used for brazing copper-to-copper
j oi nts.

2.7 VALVES

Val ves shall neet the material, fabrication and operating requirenents of
ASME B31.1. Chain operators shall be provided for valves located 10 feet (3
m or higher above the floor. Valves in sizes larger than 1 inch (25 nm
and used on steel pipe systens, may be provided with rigid grooved
nmechani cal joint ends. Such grooved end val ves shall be subject to the sane
requirenents as rigid grooved nechanical joints and fittings and, shall be
provi ded by the sanme nanufacturer as the grooved pipe joint and fitting
system

2.7.1 Gate Val ve
Gate valves 2-1/2 inches (65 mm and snaller shall conformto MSS SP-80 and
shall be bronze with rising stemand threaded, sol dered, or flanged ends.
Gate valves 3 inches (80 mm and larger shall conformto MSS SP-70, Type |

Il, Class 125, Design OF and shall be cast iron with bronze trim outside
screw and yoke, and flanged or threaded ends.

2.7.2 G obe and Angle Val ve

G obe and angle valves 2-1/2 inches (65 mm and snaller shall conformto MSS
SP-80 and shall be bronze with threaded, soldered, or flanged ends. @ obe
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and angl e valves 3 inches (80 nm and | arger shall conformto MSS SP-85 and
shall be cast iron with bronze trim and flanged or threaded ends.

2.7.3 Check Val ve

Check valves 2-1/2 inches (65 nm and snaller shall conformto MSS SP-80 and
shall be bronze with threaded, soldered, or flanged ends. Check valves 3

i nches (80 mm) and | arger shall conformto MSS SP-71, Type I, I, IIIl, or

IV, Class 125 or 150 and shall be cast iron with bronze trim and flanged or
t hreaded ends.

2.7.4 Butterfly Val ve

Butterfly val ves shall be in accordance with MSS SP-67, Type 1 and shall be
| ug body type. Valves shall be bubble tight at 150 psig (732

kg/ meSPS>2<S"%> val ve bodi es shall be cast iron, malleable iron, or steel
Val ves snaller than 8 inches (200 mm) shall have throttling handles with a
nm ni rum of seven | ocking positions. Valves 8 inches (200 mm) and | arger
shall have totally encl osed manual gear operators wi th adjustable bal ance
return stops and position indicators. Valves in insulated |ines shall have
ext ended neck to accommodate insul ation thickness.

2.7.5 Pl ug Vval ve

Pl ug val ves 2 inches (50 nm and | arger shall conformto MSS SP-78, have
flanged or threaded ends, and have cast iron bodies with bronze trim

Val ves 2 inches (50 mm) and snaller shall be bronze with NPT connections for
bl ack steel pipe and brazed connections for copper tubing. Valve shall be

[ ubricated, non-lubricated, or tetrafluoroethylene resin-coated type. Valve
shal |l be resilient, double seated, trunnion nounted with tapered lift plug
capabl e of 2-way shutoff. Valve shall operate fromfully open to fully

cl osed by rotation of the handwheel to |ift and turn the plug. Valve shal

a weat herproof operators with nechanical position indicators. Valves 8

i nches (200 nmm) or larger shall be provided with manual gear operators with
position indicators.

2.7.6 Bal | Val ve

Ball valves 1/2 inch (15 mm) and |arger shall conformto MSS SP-72 or MsS
SP- 110 and shall be ductile iron or bronze with threaded, sol dered, or
flanged ends. Valves 8 inches (200 mm or |arger shall be provided with
manual gear operators with position indicators.

2.7.7 Cal i brated Bal anci ng Val ve

Val ve shall be calibrated so that flow can be deterni ned when the
tenperature and pressure differential across valve is known. Valve shal
have an integral pointer which registers the degree of valve opening. Valve
shall be constructed with internal seals to prevent |eakage and shall be
supplied with preforned insulation. Valve's Cv rating shall be as

i ndicated. Valve bodies shall be provided with tapped openi ngs and pi pe
extensions with positive shutoff valves outside of pipe insulation. The
pi pe extensions shall be provided with quick connecting hose fittings for a
portable neter to neasure the pressure differential. One portable
differential neter, suitable for the operating pressure specified, shall be
provided. The neter shall be conmplete with hoses, vent, integral metering
connections, and carrying case as recommended by the valve manufacturer. 1In
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lieu of the balancing valve with integral netering connections, a ball valve
or plug valve with a separately installed orifice plate or venturi tube may
be used for bal ancing

2.7.8 Tenperature-M xi ng Val ve

Val ve shall be in accordance with ASSE 1017 for water service
2.7.9 Pressur e- Reduci ng Val ve

Val ve shall be in accordance with ASSE 1003 for water service
2.7.10 Pressure Relief Valve

Val ve shall prevent excessive pressure in the piping systemwhen the piping
system reaches its maxi mum heat buildup. Valve shall be in accordance with
ANSI Z21.22 and shall have cast iron bodies with corrosion resistant

i nternal working parts. The discharge pipe fromthe relief valve shall be
the size of the valve outlet unless otherw se indicated

2.7.11 Air Vents

Manual | y- operated general service type air vents shall be brass or bronze
val ves which are furnished with threaded plugs or caps. Automatic type air
vents shall be the ball-float type with brass/bronze or brass bodies, 300
series corrosion-resistant steel float, |linkage and renovable seat. Air
vents on water coils shall have not less than 1/8 inch (3 nm threaded end
connections. Air vents on water mains shall have not less than 3/4 inch (20
nmm) threaded end connections. Air vents on all other applications shal

have not less than 1/2 inch (15 mm threaded end connections.

2.8 Pl PI NG ACCESSORI ES
2.8.1 Strai ner

Strainer shall be in accordance with ASTM F 1199, except as nodified herein
Strainer shall be the cleanable, basket or "Y" type, the sane size as the

pi peline. Strainer bodies shall be fabricated of cast brass/bronze with
bottons drilled, and tapped. The bodies shall have arrows clearly cast on
the sides indicating the direction of flow. Strainer shall be equi pped with
renovabl e cover and sedi ment screen. The screen shall be made of m nimum 22
gauge (0.8 nm brass sheet with small perforations nunbering not |ess than
400 per square inch (60 per square centineter) to provide a net free area
through the basket of at least 3.30 tinmes that of the entering pipe. The
flow shall be into the screen and out through the perforations.

2.8.2 Combi nation Strainer and Suction Diffuser (By Punp Manufacturer)

Unit shall consist of an angle type body with renpovabl e strai ner basket and
strai ghtening vanes, a suction pipe support, and a bl owdown outlet.

Strainer shall be in accordance with ASTM F 1199, except as nodified
herein. Unit body shall have arrows clearly cast on the sides indicating
the direction of flow. Strainer screen shall be nmade of m ni mum 22 gauge
(0.8 nm brass sheet with small perforations nunbering not |ess than 400 per
square inch (60 per square centinmeter) to provide a net free area through
the basket of at least 3.30 times that of the entering pipe. Flow shall be
into the screen and out through the perforations.
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2.8.3 Fl exi bl e Pi pe Connectors

Fl exi bl e pi pe connectors shall be designed for 125 psig (862 kPa) or 150
psig (1034 kPa) service as appropriate for the static head plus the system
head, and 250 degrees F (120 degrees C), for grooved end flexible
connectors. The flexible section shall be constructed of rubber

tetrafl uoroethyl ene resin, or corrosion-resisting steel, bronze, nonel, or
gal vani zed steel. The flexible section shall be suitable for intended
service with end connections to match adjacent piping. Flanged assenblies
shal | be equipped with linit bolts to restrict maxinumtravel to the

manuf acturer's standard limts. Unless otherw se indicated, the |ength of
the flexible connectors shall be as recomrended by the manufacturer for the
service intended. Internal sleeves or liners, conpatible with circulating
medi um shall be provi ded when recommended by the manufacturer. Covers to
protect the bellows shall be provi ded where indicated

2.8. 4 Pressure and Vacuum Gauges

Gauges shall conformto ASME B40.1 and shall be provided with throttling
type needl e valve or a pul sation danpener and shut-off valve. Gauge shal

be a m nimumof 3-1/2 inches (85 mm in dianeter with a range fromO psig (0
kPa) to approximately 1.5 tines the maxi num system worki ng pressure. Each
gauge range shall be selected so that at nornmml operating pressure, the
needle is within the nmddle-third of the range

2.8.5 Tenper at ure Gauges

Tenper ature gauges shall be the industrial duty type and be provided for the
requi red tenperature range. Gauges shall have Fahrenheit scale in 2 degree
(Celsius scale in 1 degree) graduations scale (black nunbers) on a white
face. The pointer shall be adjustable. Rigid stemtype tenperature gauges
shall be provided in thermal wells located within 5 feet (1.5 m) of the
finished floor. Universal adjustable angle type or renote el enent type
tenperature gauges shall be provided in thernmal wells located 5 to 7 feet
(1.5to 2.1 m above the finished floor. Renpte elenent type tenperature
gauges shall be provided in thernal wells located 7 feet (2.1 m above the
finished floor.

2.8.5.1 St em Cased- d ass

Stem cased- gl ass case shall be polished stainless steel or cast alumnum 9
inches (229 nm) long, with clear acrylic lens, and non-nercury filled gl ass
tube with indicating-fluid colum.

2.8.5.2 Binmetallic Dia
Binetallic dial type case shall be not less than 3-1/2 inches (89 mm,
stainless steel, and shall be hernetically sealed with clear acrylic |ens.
Binmetallic elenent shall be silicone danpened and unit fitted with externa
calibrator adjustment. Accuracy shall be one percent of dial range

2.8.5.3 Li quid-, Solid-, and Vapor-Filled D al

Li quid-, solid-, and vapor-filled dial type cases shall be not |ess than 3-
1/2 inches (89 nmm, stainless steel or cast aluminumw th clear acrylic
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lens. Fill shall be nonmercury, suitable for encountered cross-anbients,
and connecting capillary tubing shall be doubl e-brai ded bronze

2.8.5. 4 Ther mal Wel

Thermal well shall be identical size, 1/2 or 3/4 inch (15 or 20 nm NPT
connection, brass or stainless steel. Were test wells are indicated,
provi de captive plug-fitted type 1/2 inch (15 nm NPT connection suitable
for use with either engraved stem or standard separabl e socket thernoneter
or thernostat. Mercury shall not be used in thernoneters. Extended neck
thermal wells shall be of sufficient Iength to clear insulation thickness by
1 inch (25 mm).

2.8.6 Pi pe Hangers, Inserts, and Supports

Pi pe hangers, inserts, guides, and supports shall conformto MSS SP-58 and
MSS SP- 69

2.8. 7 Escut cheons

Escut cheons shall be chromi umplated iron or chrom umplated brass, either
one piece or split pattern, held in place by internal spring tension or set
SCrews.

2.9 PUMPS
2.9.1 Base Mounted Cl ose Coupl ed Punp

a. Provide chilled water circulating punps. Select punps so that the
operating point on selected inpeller-curve will lie at or to the left of
shutoff side of, and not nore than 5 percent bel ow, point of maxi num
efficiency for inpeller. Provide notors of totally enclosed type conforning
to NEMA MG 1 and suitable for electrical characteristic as indicated.

b. Furnish and install punps with capacities as shown on plans. Punps shal
be cl ose coupl ed, single stage, end suction design, capable of being serviced
wi t hout di sturbing piping connections.

c. Punp volute and flanges shall be Class 30 cast iron. The inpeller shal
be cast bronze encl osed type, bal anced, keyed to the shaft and secured by a
| ocki ng capscrew.

d. The liquid cavity shall be sealed off at the notor shaft by an internally
flushed nechanical seal with ceram c seal seat and carbon seal ring, suitable
for continuous operation at 225 degrees F. A replaceable shaft sleeve of
bronze alloy shall conpletely cover the wetted area under the seal

e. Punps shall be rated for 175 psi (123,042 kg/sqg. neter) maxi num wor Ki ng
pressure. Volute shall have gauge tappings at the suction and di scharge
nozzel s and vent and drain tappings at the top and bottom

f. Mtor shall neet NEMA specifications and shall be of the size, voltage,

and enclosure called for on the plans. It shall have heavy duty grease
| ubricated ball bearings, conpletely nonoverl oadi ng.
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g. Each punp shall be factory tested per Hydraulic Institute standards. It
shall then be thoroughly cleaned and painted with at | east one coat of high-
grade machi nery enamel prior to shipment.

h. The punp(s) shall be manufactured, assenbled and tested in an | SO 9001
approved facility.

i. Variable frequency drives shall be as specified under Section 15910
Dl RECT DI G TAL CONTROL SYSTEMS.

j. As part of the start up of the punps the punp supplier shall provide for
an inpeller trimand rebal ance to match the | oads of the building. The

i npel lers shall be sized for 5 percent additional flow and pressure for
constant speed punps and 10 percent additional flow and pressure for variable
speed punps. This shall be determined with the bal ance contractor. Al
necessary seals shall be provide for at the tinme of the inpeller trim

2.9.1.1 Hydroni ¢ Specialties

a. Mnual Air Vent: bronze body and nonferrous internal parts; 150 psig
wor ki ng pressure, 225 degrees F operating tenperature; manually operated with
screwdri ver or thunbscrew, and having 1/8 inch (3 mm discharge connection and
1/2 inch (12 nm inlet connection

b. Expansion Tanks: size and nunber as indicated; construct of wel ded
carbon steel for 125 psig (860 kPa) working pressure, 375 degrees F (190
degrees C) maxi mum operating tenperature. Separate air charge from system
water to maintain design expansion capacity, by neans of a flexible di aphragm
securely sealed into tank. Provide taps for pressure gage and air charging
fitting, and drain fitting. Support vertical tanks with steel |egs or base;
support horizontal tanks with steel saddles. Tank, with taps and supports,
shal | be constructed, tested, and |abeled in accordance with ASME Pressure
Vessel Code, Section VIII, Division 1

2.9.1.2 I n-Li ne Punps

a. Furnished and installed with capacities as shown on plans. Punps shall be
in-line type, close-coupled single stage design, for installation in vertica
or horizontal position, and capable of being serviced w thout disturbing

pi pi ng connecti ons.

b. Punmp casing shall be of Class 30 cast iron. |Inpeller shall be of cast
bronze, closed type, dynam cally bal anced, keyed to the shaft and secured by
| ocki ng capscrew.

d. The liquid cavity shall be sealed off at the notor shaft by an internally-
flushed nechanical seal with ceram c seal seat and carbon seal ring, suitable
for continuous operation at 225 degrees F (107 degrees C). A bronze shaft

sl eeve shall conpletely cover the wetted area under the seal

e. Punps shall be rated for mnimmof 175 psi (1,200 kPa) working pressure.
The punp case shall have gauge tappings at the suction and di scharge nozzl es
and will include vent and drain ports.

f. Mtor shall neet NEMA specifications and shall be the size, voltage, and
enclosure called for on the plans. It shall have heavy-duty, grease
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| ubricated ball bearings, conpletely adequate for the maxi mum | oad for which
the punp i s designed.

g. Each punp shall be factory tested per Hydraulic Institute standards. It
shall then be thoroughly cleaned and painted with at | east one coat of high-
grade machi nery enanel prior to shipnment.

h. As part of the start up of the punps the punp supplier shall provide for
an inpeller trimand rebalance to match the | oads of the building. The

i mpellers shall be sized for 5 percent additional flow and pressure for
constant speed punmps and 10 percent additional flow and pressure for variable
speed punps. This shall be determined with the bal ance contractor. Al
necessary seals shall be provide for at the tinme of the inpeller trim

2.9.2 External Air Separation Tanks

Provi de tank constructed of steel. Provide tangential inlet and outlet
connections, flanged for sizes 2 1/2 inches (65 mM) and larger. Each unit
shall have an internal design suitable for creating the required vortex and
subsequent air separation. Provide with automatic air rel ease device and
gal vani zed steel strainer

2.10 WATER TREATMENT SYSTEMS
2.10.1 Chilled Water Supply and Return

Water to be used in the chilled water systemnms shall be treated to maintain
the conditions recomended by this specification as well as the
recommendati ons fromthe manufacturers of the condenser and evaporat or
coils. Chemicals shall neet all required federal, state, and |loca
environnental regulations for the treatnment of evaporator coils and direct
di scharge to the sanitary sewer.

2.10.2 G ycol Sol ution

A 20 percent concentration by volunme of industrial grade propyl ene glyco
shal |l be provided in the chilled water. The glycol shall be tested in
accordance with ASTM D 1384 with less than 0.5 mls (0.013 nm penetration
per year for all systemnetals. The glycol shall contain corrosion
inhibitors. Silicate based inhibitors shall not be used. The solution
shall be conpatible with punp seals, other elenents of the system and water
treatnment chemicals used within the system

2.10.3 Wat er Treatnent Services

The services of a conpany regularly engaged in the treatnent of condenser
and chilled water systenms shall be used to determine the correct chem cals
requi red, the concentrations required, and the water treatnment equi pnent
sizes and flow rates required. The conpany shall naintain the chem cal
treatnent and provide all chemicals required for the chilled water systens
for a period of 1 year fromthe date of occupancy. The chem cal treatnent
and services provided over the 1 year period shall neet the requirenments of
this specification as well as the recomendati ons fromthe manufacturers of
the condenser and evaporator coils. Acid treatnment and proprietary
chemicals shall not be used
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2.

10.4 Chilled Water System

A shot feeder shall be provided on the chilled water piping as indicated
Si ze and capacity of feeder shall be based on | ocal requirenents and water
anal ysis. The feeder shall be furnished with an air vent, gauge gl ass,
funnel, valves, fittings, and piping

.11 FABRI CATI ON

11,1 Factory Coati ng

Unl ess ot herwi se specified, equipnment and conponent itens, when fabricated
fromferrous netal, shall be factory finished with the manufacturer's
standard finish, except that itens | ocated outside of buildings shall have

weat her resistant finishes that will w thstand 500 hours exposure to the
salt spray test specified in ASTM B 117 using a 5 percent sodium chloride
solution. Inmediately after conpletion of the test, the specinen shall show

no signs of blistering, winkling, cracking, or |oss of adhesion and no sign
of rust creepage beyond 1/8 inch (3 mm on either side of the scratch nark
Cut edges of gal vani zed surfaces where hot-di p gal vani zed sheet steel is
used shall be coated with a zinc-rich coating conform ng to ASTM D 520, Type
l.

.12 SUPPLEMENTAL COMPONENTS/ SERVI CES

.12.1 Drain and Make-Up Water Piping

Pi pi ng and backfl ow preventers shall conply with the requirenents of Section
15400 PLUMBI NG, GENERAL PURPOSE. Drains which connect to sanitary sewer
system shall be connected by nmeans of an indirect waste.

.12.2 Field Applied Insulation

Field applied insulation shall be provided and installed in accordance with
Section 15080 THERMAL | NSULATI ON FOR MECHANI CAL SYSTEMS

.13 SI MPLEX GLYCOL FEEDER

Provide a fully assenbl ed packaged duplex digitally controlled pre-m xed

gl ycol feeder that is capable of nonitoring the pressure and naking up pre-
m xed glycol as required for the chilled water system The unit shall be
conplete with a low | evel cut off and al arm arrangenent including a 110 V
signal for renpte alarm isolation valves, 50 gallon transl ucent

pol yet hyl ene sol ution container with a |lid designed to accombdate relief

val ve piping, control panel all mounted on a sturdy steel franme. Contro
panel shall be enclosed in a NEMA 4X encl osure and shall have a touch keypad
for controlling the punps as well as indicator lights to indicate system
status.

PART 3 EXECUTI ON

3.

1 | NSTALLATI ON

Pipe and fitting installation shall conformto the requirenents of ASME
B31.1. Pipe shall be cut accurately to measurenents established at the
jobsite, and worked into place wi thout springing or forcing, completely
clearing all w ndows, doors, and other openings. Cutting or other weakening
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of the building structure to facilitate piping installation will not be
permtted without witten approval. Pipe or tubing shall be cut square,
shall have burrs renoved by ream ng, and shall permt free expansion and
contraction w thout causing damage to the building structure, pipe, joints,
or hangers.

3.1.1 Di recti onal Changes

Changes in direction shall be nade with fittings, except that bending of
pi pe 4 inches (100 nmm and smaller will be pernmitted, provided a pipe bender
is used and wi de weep bends are formed. Mtering or notching pipe or other
simlar construction to formelbows or tees will not be permtted. The
centerline radius of bends shall not be |l ess than 6 dianeters of the pipe
Bent pi pe showi ng kinks, wrinkles, flattening, or other mal formations wil
not be accepted

3.1.2 Functi onal Requirenents

Hori zontal supply mains shall pitch down in the direction of flow as

i ndicated. The grade shall not be less than 1 inch in 40 feet (2 mMmmin 1
m. Reducing fittings shall be used for changes in pipe sizes. Open ends
of pipelines and equi pnent shall be capped or plugged during installation to
keep dirt or other foreign materials out of the system Pipe not otherw se
speci fied shall be uncoated. Connections between ferrous and copper piping
shall be electrically isolated fromeach other with dielectric waterways or
flanges. Piping located in air plenuns shall conformto NFPA 90A

requi renents. Pipe and fittings installed in inaccessible conduits or
trenches under concrete floor slabs shall be welded. Equipnment and piping
arrangenents shall fit into space allotted and all ow adequat e acceptabl e

cl earances for installation, replacenent, entry, servicing, and naintenance
El ectric isolation fittings shall be provided between dissimlar netals.

3.1.3 Fittings and End Connections
3.1.3.1 Threaded Connecti ons

Threaded connections shall be made with tapered threads and nade tight with
PTFE tape conplying with ASTM D 3308 or equival ent thread-joint conpound
applied to the male threads only. Not nore than three threads shall show
after the joint is nade.

3.1.3.2 Brazed Connections

Brazi ng shall be perforned in accordance with AWS Brazi ng Hdbk, except as
nodi fied herein. During brazing, the pipe and fittings shall be filled with
a pressure regulated inert gas, such as nitrogen, to prevent the fornmation
of scale. Before brazing copper joints, both the outside of the tube and
the inside of the fitting shall be cleaned with a wire fitting brush unti
the entire joint surface is bright and clean. Brazing flux shall not be
used. Surplus brazing material shall be renpved at all joints. Stee

tubing joints shall be nmade in accordance with the manufacturer's
reconmendati ons. Piping shall be supported prior to brazing and not be
sprung or forced
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3.1.3.3 Fl ared Connecti ons

VWhen flared connections are used, a suitable |ubricant shall be used between
the back of the flare and the nut in order to avoid tearing the flare while
tightening the nut.

3.1.3.4 Fl anges and Uni ons

Except where copper tubing is used, union or flanged joints shall be
provided in each line i mediately preceding the connection to each piece of
equi pnent or material requiring nmaintenance such as coils, punps, contro
val ves, and other simlar itens. Flanged joints shall be assenmbl ed square
end tight with matched fl anges, gaskets, and bolts. Gaskets shall be
suitable for the intended application

3.1. 4 Val ves

I solation gate or ball valves shall be installed on each side of each piece
of equi prment, at the midpoint of all |ooped nmaeins, and at any other points
i ndicated or required for draining, isolating, or sectionalizing purpose

I sol ation valves may be omitted where bal ancing cocks are installed to
provi de both bal ancing and isolation functions. Each valve except check
val ves shall be identified. Valves in horizontal |ines shall be installed
with stens horizontal or above.

3.1.5 Air Vents

Manual air vents shall be provided at all high points, on all water coils,
and where indicated to ensure adequate venting of the piping system

3.1.6 Dr ai ns

Drains shall be provided at all |ow points and where indicated to ensure
conpl ete drai nage of the piping. Drains shall be accessible, and shal
consi st of nipples and caps or plugged tees unless otherw se indicated

3.1.7 Fl exi bl e Pi pe Connectors

Connectors shall be attached to conponents in strict accordance with the
| atest printed instructions of the manufacturer to ensure a vapor tight
joint. Hangers, when required to suspend the connectors, shall be of the
type recommended by the flexible pipe connector manufacturer and shall be
provi ded at the intervals recomended

3.1.8 Tenper at ure Gauges

Tenper at ure gauges shall be | ocated on cool ant supply and return piping at
each heat exchanger, on condenser water piping entering and |eaving a
condenser, at each automatic tenperature control device wi thout an integra
thernoneter, and where indicated or required for proper operation of

equi pnment. Thermal wells for insertion thernoneters and thernostats shal
extend beyond thermal insulation surface not less than 1 inch (25 mm).

3.1.9 Pi pe Hangers, Inserts, and Supports

Pi pe hangers, inserts, and supports shall conformto MSS SP-58 and MSS SP-
69, except as nodified herein. Pipe hanger types 5, 12, and 26 shall not be
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used. Hangers used to support piping 2 inches (50 mm and | arger shall be
fabricated to permt adequate adjustnent after erection while stil
supporting the load. Piping subjected to vertical novement, when operating
t enper atures exceed anbi ent tenperatures, shall be supported by variable
spring hangers and supports or by constant support hangers.

3.1.9.1 Hangers

Type 3 shall not be used on insulated piping. Type 24 may be used only on
trapeze hanger systens or on fabricated franes.

3.1.9.2 I nserts

Type 18 inserts shall be secured to concrete forns before concrete is
pl aced. Continuous inserts which allow nore adjustnents may be used if they
ot herwi se neet the requirenents for Type 18 inserts.

3.1.9.3 C-Cl anps

Type 19 and 23 C-clanps shall be torqued per MSS SP-69 and have both
| ocknuts and retaining devices, furnished by the manufacturer. Field-
fabricated C-clanp bodies or retaining devices are not acceptable

3.1.9.4 Angl e Attachnents

Type 20 attachnents used on angles and channels shall be furnished with an
added nml | eabl e-iron heel plate or adapter

3.1.9.5 Saddl es and Shi el ds

Where Type 39 saddl e or Type 40 shield are permtted for a particul ar pipe
attachnent application, the Type 39 saddle, connected to the pipe, shall be
used on all pipe 4 inches (100 mm and | arger when the tenperature of the
mediumis 60 degrees F (16 degrees C) or higher. Type 40 shields shall be
used on all piping less than 4 inches (100 mm) and all piping 4 inches (100
nm) and | arger carrying nmediumless than 60 degrees F (16 degrees C). A
hi gh density insulation insert of cellular glass shall be used under the
Type 40 shield for piping 2 inches (50 nm) and | arger

3.1.9.6 Hori zontal Pi pe Supports

Hori zontal pipe supports shall be spaced as specified in MSS SP-69 and a
support shall be installed not over 1 foot (300 mm fromthe pipe fitting
joint at each change in direction of the piping. Pipe supports shall be
spaced not over 5 feet (1.5 m apart at valves. Pipe hanger |oads suspended
fromsteel joist with hanger | oads between panel points in excess of 50
pounds (23 kg) shall have the excess hanger | oads suspended from pane

poi nts.

3.1.9.7 Vertical Pipe Supports
Vertical pipe shall be supported at each floor, except at slab-on-grade, and

at intervals of not nore than 15 feet (4.5 m, not nore than 8 feet (2.4 m
fromend of risers, and at vent term nations.
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3.1.9.8 Pi pe Cuides

Type 35 guides using, steel, reinforced polytetrafl uoroethyl ene (PTFE) or
graphite slides shall be provided where required to allow | ongitudinal pipe
novenent. Lateral restraints shall be provided as required. Slide
materials shall be suitable for the system operating tenperatures,

at nospheric conditions, and bearing | oads encountered

3.1.9.9 Steel Slides

VWhere steel slides do not require provisions for restraint of latera
novenment, an alternate guide nmethod may be used. On piping 4 inches (100
mm) and larger, a Type 39 saddle shall be used. On piping under 4 inches
(100 nm, a Type 40 protection shield may be attached to the pipe or
insulation and freely rest on a steel slide plate.

3.1.9.10 Hi gh Tenperature Guides with Cradles

VWhere there are high systemtenperatures and welding to piping is not
desirable, then the Type 35 guide shall include a pipe cradle, welded to the
gui de structure and strapped securely to the pipe. The pipe shall be
separated fromthe slide material by at least 4 inches (100 nm, or by an
anount adequate for the insulation, whichever is greater

3.1.9.11 Mul tiple Pipe Runs

In the support of multiple pipe runs on a comon base nenber, a clip or
clanp shall be used where each pipe crosses the base support nenber.
Spaci ng of the base support nenbers shall not exceed the hanger and support
spacing required for an individual pipe in the nultiple pipe run

3.1.9.12 Sei sm ¢ Requirenents

Pi ping and attached val ves shall be supported and braced to resist seisnc

| oads as specified under Sections 13080 SEI SM C PROTECTI ON FOR M SCELLANEOUS
EQUI PMENT and 15070 SEI SM C PROTECTI ON FOR MECHANI CAL EQUI PMENT. Structura
steel required for reinforcement to properly support piping, headers, and
equi pnent but not shown shall be provided under this section. Material used
for support shall be as specified under Section 05120 STRUCTURAL STEEL

3.1.9.13 Structural Attachments

Attachnent to building structure concrete and nasonry shall be by cast-in
concrete inserts, built-in anchors, or masonry anchor devices. Inserts and
anchors shall be applied with a safety factor not less than 5. Supports
shall not be attached to netal decking. Masonry anchors for overhead
applications shall be constructed of ferrous materials only. Structura
steel brackets required to support piping, headers, and equi pment, but not
shown, shall be provided under this section. Material used for support
shall be as specified under Section 05120 STRUCTURAL STEEL

3.1.10 Pi pe Alignment GCuides
Pi pe alignment guides shall be provided where indicated for expansion |oops,

of fsets, and bends and as recommended by the manufacturer for expansion
joints, not to exceed 5 feet (1.5 n) on each side of each expansion joint,
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and in lines 4 inches (100 mMm or smaller not nore than 2 feet (600 mm on
each side of the joint.

3.1. 11 Pi pe Anchors

Anchors shall be provided wherever necessary or indicated to |localize
expansion or to prevent undue strain on piping. Anchors shall consist of
heavy steel collars with lugs and bolts for clanping and attachi ng anchor
braces, unless otherw se indicated. Anchor braces shall be installed in the
nost effective manner to secure the desired results using turnbuckles where
requi red. Supports, anchors, or stays shall not be attached where they will
injure the structure or adjacent construction during installation or by the
wei ght of expansion of the pipeline. Were pipe and conduit penetrations of
vapor barrier sealed surfaces occur, these itens shall be anchored

i medi ately adj acent to each penetrated surface, to provide essentially zero
novenment within penetration seal. Detailed draw ngs of pipe anchors shal

be submtted for approval before installation

3.1.12 Bui | di ng Surface Penetrations

Sl eeves shall not be installed in structural nenmbers except where indicated
or approved. Sleeves in nonload bearing surfaces shall be gal vani zed sheet
nmetal, conformng to ASTM A 653/ A 653M Coating Class G 90, 20 gauge (1.0
nm. Sleeves in |oad bearing surfaces shall be uncoated carbon steel pipe,
conformng to ASTM A 53/ A 53M Standard wei ght. Seal ants shall be applied
to noisture and oil-free surfaces and el astonmers to not less than 1/2 inch
(13 mMm) depth. Sleeves shall not be installed in structural menbers.

3.1.12.1 General Service Areas

Each sl eeve shall extend through its respective wall, floor, or roof, and
shall be cut flush with each surface. Pipes passing through concrete or
masonry wall or concrete floors or roofs shall be provided with pipe sleeves
fitted into place at the tine of construction. Sleeves shall be of such
size as to provide a mnimumof 1/4 inch (6.35 nm all-around cl earance

bet ween bare pi pe and sl eeves or between jacketed-insulation and sl eeves.
Except in pipe chases or interior walls, the annular space between pipe and
sl eeve or between jacket over-insulation and sleeve shall be sealed in
accordance with Section 07900 JO NT SEALI NG.

3.1.12.2 Wat er pr oof Penetrations

Pi pes passi ng through roof or floor waterproofing nmenbrane shall be
installed through a 17 ounce (5.17 kg/sg. m) copper sleeve, or a 0.032 inch
(0.81 mMm) thick alum num sl eeve, each within an integral skirt or flange

Fl ashi ng sl eeve shall be suitably formed, and skirt or flange shall extend
not less than 8 inches (200 mm fromthe pipe and be set over the roof or
floor nmenbrane in a trowel ed coating of bitum nous cenent. The flashing

sl eeve shall extend up the pipe a mninumof 2 inches (50 mm above the roof
or floor penetration. The annul ar space between the flashing sleeve and the
bare pi pe or between the flashing sleeve and the netal -j acket-covered

i nsul ation shall be sealed as indicated. Penetrations shall be seal ed by

ei ther one of the foll owi ng nethods.

a. Waterproofing Clanmping Flange: Pipes up to and including 10 inches

(250 mm) in dianeter passing through roof or floor waterproofing
menbrane may be installed through a cast iron sleeve with caul king
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recess, anchor lugs, flashing clanmp device, and pressure ring with
brass bolts. Waterproofing nenbrane shall be clanped into place
and seal ant shall be placed in the caul ki ng recess.

b. Modul ar Mechanical Type Sealing Assenbly: In lieu of a
wat er proofi ng cl anpi ng flange, a nodul ar nechanical type sealing
assenbly may be installed. Seals shall consist of interlocking
synt hetic rubber |inks shaped to continuously fill the annul ar
space between the pipe/conduit and sl eeve with corrosion protected
carbon steel bolts, nuts, and pressure plates. Links shall be
| oosely assenbled with bolts to forma continuous rubber belt
around the pipe with a pressure plate under each bolt head and each
nut. After the seal assenbly is properly positioned in the sleeve,
tightening of the bolt shall cause the rubber sealing elenents to
expand and provide a watertight seal rubber sealing elenents to
expand and provide a watertight seal between the pipe/conduit sea
bet ween the pipe/conduit and the sleeve. Each seal assenbly shal
be sized as recomended by the manufacturer to fit the pipe/conduit
and sl eeve involved. The Contractor electing to use the nodul ar
mechani cal type seals shall provide sleeves of the proper
di aneters.

3.1.12. 3 Fire- Rated Penetrations

Penetration of fire-rated walls, partitions, and floors shall be sealed as
specified in Section 07840 FI RESTOPPI NG

3.1.12. 4 Escut cheons

Fi ni shed surfaces where exposed piping, bare or insulated, pass through
floors, walls, or ceilings, except in boiler, utility, or equipnent roons,
shall be provided with escutcheons. Were sleeves project slightly from
floors, special deep-type escutcheons shall be used. Escutcheon shall be
secured to pipe or pipe covering

3.1.13 Punps

Support, anchor, and guide so that no strains are inposed on punp by weight
or thermal novenment of piping. Air vents on punp casings shall be provided
Drain outlets on punp bases shall be piped to the nearest floor or other
acceptable drains, with necessary clean-out tees.

3.1.14 Access Panel s
Access panels shall be provided for all conceal ed val ves, vents, controls,
and itens requiring inspection or nmaintenance. Access panels shall be of
sufficient size and | ocated so that the concealed itenms may be serviced and
mai nt ai ned or conpletely renoved and replaced. Access panels shall be as
specified in Section 05500 M SCELLANEOUS METAL

3.1.15 Field Applied Insulation

Field installed insulation shall be as specified in Section 15080 THERMAL
| NSULATI ON FOR MECHANI CAL SYSTEMS, except as defined differently herein
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3.1.16 Fi el d Painting

Pai nting required for surfaces not otherw se specified, and finish painting
of itenms only prinmed at the factory are specified in Section 09900 PAI NTI NG,
GENERAL.

3.1.16.1 Col or Codi ng

Col or coding for piping identification is specified in Section 09900
PAI NTI NG, GENERAL

3.1.16.2 Col or Codi ng Schenme

A col or coding schene for locating hidden piping shall be in accordance with
Section 15400 PLUMBI NG, GENERAL PURPCSE

3.2 CLEANI NG AND ADJUSTI NG

Pi pes shall be cleaned free of scale and thoroughly flushed of all foreign
matter. A tenporary bypass shall be provided for all water coils to prevent
flushing water from passing through coils. Strainers and valves shall be

t horoughly cleaned. Prior to testing and bal ancing, air shall be renpved
fromall water systens by operating the air vents. Tenporary neasures, such
as piping the overflow fromvents to a collecting vessel shall be taken to
avoi d water damage during the venting process. Air vents shall be plugged
or capped after the system has been vented. Control valves and other

nm scel | aneous equi pnent requiring adjustnent shall be adjusted to setting

i ndicated or directed

3.3 FI ELD TESTS

Tests shall be conducted in the presence of the Contracting O ficer. Water
and electricity required for the tests will be furnished by the Governnent.
Any material, equipnent, instrunents, and personnel required for the test
shall be provided by the Contractor. The services of a qualified technician
shall be provided as required to performall tests and procedures indicated
herein. Field tests shall be coordinated with Section 15990 TESTI NG
ADJUSTI NG, AND BALANCI NG OF HVAC SYSTEMS

3.3.1 Hydrostatic Tests

Fol l owi ng the cl eani ng procedures defined above, all chilled and condenser
wat er piping systens shall be hydrostatically tested as defined herein

Unl ess otherw se agreed by the Contracting O ficer, water (or glyco

sol ution) shall be the test medi um

3.3.1.1 Equi pnrent and Conponent |sol ation

Prior to testing, equipnment and conponents that cannot withstand the test
pressure shall be properly isolated

3.3.1.2 Tests

Pi ping shall be hydrostatically tested at a pressure equal to 150 percent of
the total system operating pressure for period of tine sufficient to inspect
every joint in the systemand in no case less than 2 hours. Test pressure
shall be monitored by a calibrated, test pressure gauge. Leaks shall be
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repaired and piping retested until test is successful. No |oss of pressure
shall be allowed. Leaks shall be repaired by rewel ding or replacing pipe or
fittings. Caulking of joints will not be permtted. Conceal ed and

i nsul ated piping shall be tested in place before concealing
3.4 DEMONSTRATI ONS

Contractor shall conduct a training course for the operating staff as
designated by the Contracting Oficer. The training period shall consist of
a total 8 hours of normal working tine and start after the systemis
functionally conpleted but prior to final acceptance tests. The field
posted instructions shall cover all of the itenms contained in the approved
operation manual s and nai ntenance nmanuals as well as denonstrations of
routi ne mai ntenance operations.

3.5 ONE- YEAR | NSPECTI ON

At the conclusion of the one year period, each connecting liquid chiller
shall be inspected for problenms due to corrosion, scale, and biologica
growh. If the equipment is found not to conformto the manufacturers
recommended conditions, and the water treatnent conpany reconmendations have
been foll owed; the water treatnment conpany shall provide all chenicals and

| abor for cleaning or repairing the equi pnent as required by the

manuf acturer's recomendati ons.

End of Section
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SECTI ON 15400
PLUMBI NG, GENERAL PURPCSE
PART 1 GENERAL
1.1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnati on only.

Al R CONDI TI ONI NG AND REFRI GERATI ON | NSTI TUTE ( ARI)

ARl 1010 (1994) Sel f-Contained, Mechanically
Refri gerated Drinking-Water Cool ers

ARl 700 (1999) Specifications for Fluorocarbon and
O her Refrigerants

AVMERI CAN NATI ONAL STANDARDS | NSTI TUTE ( ANSI )

ANS| Z21.22 (1999) Relief Valves and Automatic Gas
Shut of f Devices for Hot Water Supply Systens

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM A 105/ A 105M (2001) Carbon Steel Forgings for Piping
Appl i cations

ASTM A 183 (1998) Carbon Steel Track Bolts and Nuts

ASTM A 193/ A 193M (2001b) All oy-Steel and Stainless Steel
Bolting Materials for High-Tenperature
Service

ASTM A 47/ A 47M (1999) Ferritic Malleable Iron Castings

ASTM A 515/ A 515M (2001) Pressure Vessel Plates, Carbon Steel,
for Internedi ate- and Hi gher-Tenperature
Service

ASTM A 516/ A 516M (2001) Pressure Vessel Plates, Carbon Steel,
for Moderate- and Lower-Tenperature Service

ASTM A 53/ A 53M (2001) Pipe, Steel, Black and Hot-Di pped,
Zi nc- Coat ed, Wel ded and Seanl ess

ASTM A 536 (1984; R 1999el) Ductile Iron Castings

ASTM A 733 (2001) Wel ded and Seanl ess Carbon Steel and

Austenitic Stainless Steel Pipe Nipples

ASTM A 74 (1998) Cast Iron Soil Pipe and Fittings
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ASTM A 888
ASTM B 152/ B 152M
ASTM B 306
ASTM B 32
ASTM B 370
ASTM B 42
ASTM B 43
ASTM B 584
ASTM B 75
ASTM B 75M
ASTM B 813
ASTM B 828
ASTM B 88
ASTM B 88M
ASTM C 1053
ASTM C 564
ASTM C 920
ASTM D 2000
ASTM D 2235
ASTM D 2564
ASTM D 2822

DACA67- 03- R- 0210

Lew s,

Wa.

(1998el) Hubl ess Cast Iron Soil Pipe and
Fittings for Sanitary and Storm Drain, Waste,
and Vent Piping Applications

(2000) Copper Sheet, Strip, Plate, and Rolled
Bar

(1999) Copper Drai nage Tube (DW)
(2000) Sol der Met al

(1998) Copper Sheet and Strip for Building
Construction

(1998) Seamnl ess Copper Pipe, Standard Sizes

(1998) Seaml ess Red Brass Pipe, Standard
Si zes

(2000) Copper Alloy Sand Castings for Genera
Appl i cations

(1999) Seanl ess Copper Tube
(1999) Seamnl ess Copper Tube (Metric)

(2000) Liquid and Paste Fluxes for Sol dering
Applications of Copper and Copper Alloy Tube

(2000) Making Capillary Joints by Sol dering
of Copper and Copper All oy Tube and Fittings

(1999e1) Seam ess Copper Water Tube
(1999) Seaml ess Copper Water Tube (Metric)

(2000) Borosilicate dass Pipe and Fittings
for Drain, Waste, and Vent (DW) Applications

(1997) Rubber Gaskets for Cast Iron Soil Pipe
and Fittings

(2002) Elastoneric Joint Seal ants

(2001) Rubber Products in Autonotive
Appl i cations

(2001) Sol vent Cenent for Acrylonitrile-
But adi ene- Styrene (ABS) Plastic Pipe and
Fittings

(1996a) Solvent Cenents for Pol y(Vinyl
Chloride) (PVC) Plastic Piping Systens

(1991; R 1997el) Asphalt Roof Cement

15400- 2 RO003



03015/ AE/ 11
Battle Sinmulation Center, Ft. Lewis, VWa.

ASTM D 2855 (1996) Maki ng Sol vent-Cenented Joints with
Pol y(Vi nyl Chloride) (PVC) Pipe and Fittings

ASTM D 3122 (1995) Sol vent Cenents for Styrene-Rubber
(SR) Plastic Pipe and Fittings

ASTM D 3138 (1995) Solvent Cenents for Transition Joints
Bet ween Acrylonitril e-Butadi ene-Styrene (ABS)
and Poly(Vinyl Chloride) (PVC) Non-Pressure
Pi pi ng Conmponent s

ASTM D 3139 (1998) Joints for Plastic Pressure Pipes
Using Fl exi bl e El astomeric Seal s

ASTM D 3212 (1996a) Joints for Drain and Sewer Plastic
Pi pes Using Fl exible Elastoneric Seal s

ASTM D 3308 (2001) PTFE Resin Skived Tape

ASTM D 3311 (1994) Drain, Waste, and Vent (DW) Plastic
Fittings Patterns

ASTM E 1 (2001) ASTM Ther moneters

ASTM F 409 (1999a) Thernopl astic Accessi bl e and
Repl aceabl e Pl astic Tube and Tubul ar Fittings

ASTM F 477 (1999) El astoneric Seals (Gaskets) for
Joining Plastic Pipe

ASTM F 493 (1997) Sol vent Cenents for Chlorinated
Pol y(Vinyl Chloride) (CPVC) Plastic Pipe and
Fittings

AMERI CAN SCCI ETY OF HEATI NG, REFRI GERATI NG AND Al R- CONDI Tl ONI NG
ENG NEERS ( ASHRAE)

ASHRAE 34 (2001; Errata 2002) Nunmber Designation and
Safety Classification of Refrigerants

ASHRAE 90. 1 (2001; Errata 2002) Energy Standard for
Bui | di ngs Except Low Ri se Resi denti al
Bui | di ngs

AMERI CAN SOCI ETY OF SANI TARY ENG NEERI NG ( ASSE)

ASSE 1001 (2002) Pipe Applied Atnmospheric Type Vacuum
Br eakers

ASSE 1003 (2001) Wwater Pressure Reducing Val ves

ASSE 1005 (1999) Water Heater Drain Val ves

ASSE 1011 (1993) Hose Connection Vacuum Breakers

ASSE 1012 (1993) Backflow Preventers with Intermediate

At nospheric Vent
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ASSE

ASSE

ASSE

ASSE

AWNA

AVWNA

AVWNA

AVWNA

AVWNA

AVWNA

AVWNA

1013

1018

1020

1037

Lew s,

Wa.

(1999) Reduced Pressure Principle Backfl ow
Preventers and Reduced Pressure Fire
Protection Principle Backfl ow Preventers

(2001) Trap Seal Primer Valves, Water Supply
Fed

(1998) Pressure Vacuum Breaker Assenbly
(1990; Rev thru Mar 1990) Pressurized

Fl ushi ng Devices (Flushoneters) for Plunbing
Fi xtures

AMERI CAN WATER WORKS ASSCCI ATI ON( AWAA)

B300

B301

C105

C203

C606

EVW

M0

(1999) Hypochlorites
(1999) Liquid Chlorine

(1999) Pol yet hyl ene Encasenent for Ductil e-
Iron Pipe Systens

(1997; C203a99) Coal -Tar Protective Coatings
and Linings for Steel Water Pipelines -
Enanmel and Tape - Hot-Applied

(1997) G ooved and Shoul dered Joints

(1998) Standard Methods for the Exam nation
of Water and Wast ewat er

(1973) Manual : Water Chlorination Principles
and Practices

AMERI CAN VELDI NG SOCI ETY ( AW5)

AWS A5. 8

AWS B2. 2

(1992) Filler Metals for Brazing and Braze
Vel di ng

(1991) Brazing Procedure and Perfornmance
Qualification

ASMVE | NTERNATI ONAL ( ASME)

ASME Al3.1

ASME Al112.1.2

ASME Al12.14.1

ASME Al12.18. 1M

ASME Al12.19. 1M

DACAG7-

03-R-0210

Schene for the ldentification of Piping
System

(1991; R 1998) Air Gaps in Plumbing Systemns
(1975; R 1998)Backwat er Val ves
(2000) Plumbing Fixture Fittings

(1994; R 1999 Enanel ed Cast Iron Pl unbing
Fi xtures

15400- 4 RO003



03015/ AE/ 11

Battle Sinulati on Center,

ASME Al12.19.2M

ASNME

ASME

ASME

ASME

ASNME

ASME

ASME

ASME

ASME

ASME

ASME

ASME

ASME

ASNME

ASME

ASME

ASME

ASNME

ASME

ASME

ASME

Al112.19. 3M

Al12.21. 1M

Al12. 21. 2M

Al112. 36. 2M

Al12. 6. 1M

B1.20.1

B16.

B16.

B16.

B16.

B16.

B16.

B16.

B16.

B16.

B16.

B16.

B16.

B31.

B31.

B40.

12

15

18

21

22

23

24

29

34

DACA67- 03- R- 0210
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(1998) Vitreous China Plumbing Fixtures

(2001) Stainless Steel Fixtures (Designed for
Resi denti al Use)

(1991; R 1998) Floor Drains
(1983) Roof Drains
(1991; R 1998) Cl eanouts

(1997) Fl oor Affixed Supports for Of-the-
Fl oor Pl unbing Fixtures for Public Use

(1983; R 2001) Pipe Threads, General Purpose
(I'nch)

(1998) Cast Iron Threaded Drai nage Fittings

(1985; R 1994) Cast Bronze Threaded Fittings
Cl asses 125 and 250

(2001) Cast Copper All oy Sol der Joint
Pressure Fittings

(1992) Nonnetallic Flat Gaskets for Pipe
Fl anges

(1995) Wought Copper and Copper Alloy Sol der
Joint Pressure Fittings

(1992) Cast Copper All oy Sol der Joint
Drai nage Fittings - DW

(2002) Cast Copper Alloy Pipe Flanges and
Fl anged Fittings: O asses 150, 300, 400, 600,
900, 1500, and 2500

(2001) Wought Copper and Wought Copper
Al l oy Sol der Joint Drainage Fittings - DW

(1998) Mal leable Iron Threaded Fittings

(1996) Val ves Fl anged, Threaded, and Wl di ng
End

(1998) Gray Iron Threaded Fittings
(1996) Pipe Flanges and Fl anged Fittings
(2001) Power Piping

(2001) Refrigeration Piping and Heat Transfer
Conponent s

(1991) Gauges - Pressure Indicating Dial Type
- Elastic El enment
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ASME BPVC SEC I X (2001) Boiler and Pressure Vessel Code;
Section I X, Welding and Brazing
Qualifications

ASME CSD-1 (2002) Control and Safety Devices for
Automatically Fired Boilers

CAST IRON SO L PIPE | NSTI TUTE (ClI SPI)

Cl skl 301 (2000) Hubl ess Cast Iron Soil Pipe and
Fittings for Sanitary and Storm Drain, Waste,
and Vent Piping Applications

Cl spPl 310 (1997) Coupling for Use in Connection with
Hubl ess Cast Iron Soil Pipe and Fittings for
Sanitary and Storm Drain, Waste, and Vent
Pi pi ng Applications

Cl SPI HSN- 85 (1985) Neoprene Rubber Gaskets for Hub and
Spi got Cast Iron Soil Pipe and Fittings

COPPER DEVELOPMENT ASSOCI ATI ON ( CDA)

CDA Tube A 4015 (1994; R 1995) Copper Tube Handbook
FOUNDATI ON FOR CROSS- CONNECTI ON CONTROL AND HYDRAULI C RESEARCH
( FCCCHR)

FCCCHR- CCC (9th Edition) Manual of Cross-Connection

Control

HYDRAULI C | NSTI TUTE (HI)

H 1.1-1.5 (1994) Centrifugal Nonencl ature
| NTERNATI ONAL ASSOQCI ATI ON OF PLUMBI NG AND MECHANI CAL OFFI CI ALS
(1 APMO)
| APMO Z124.5 (1997) Plastic Toilet (Water Closets) Seats

| NTERNATI ONAL CODE COUNCI L (1 CC)

CABO A117.1 (1998) Accessible and Usabl e Buil di ngs and
Facilities

ICC I PC (2000) I nternational Plunmbing Code

MANUFACTURERS STANDARDI ZATI ON SOCI ETY OF THE VALVE AND FI TTI NGS
| NDUSTRY ( MSS)

MSS SP-110 (1996) Ball Valves Threaded, Socket-Wel ding,
Sol der Joint, G ooved and Fl ared Ends

MSS SP- 25 (1998) Standard Marking System for Val ves,
Fittings, Flanges and Uni ons
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MSS SP-58 (1993) Pi pe Hangers and Supports - Materials
Desi gn and Manuf acture

MSS SP- 67 (2002) Butterfly Val ves

MSS SP- 69 (1996) Pi pe Hangers and Supports - Selection
and Application

MSS SP-70 (1998) Cast Iron Gate Val ves, Flanged and
Thr eaded Ends

MSS SP-71 (1997) Gray Iron Swing Check Val ves, Flanges
and Threaded Ends

MSS SP-72 (1999) Ball Valves with Flanged or Butt-
Wel di ng Ends for General Service

MSS SP-73 (1991; R 1996) Brazing Joints for Copper and
Copper Alloy Pressure Fittings

M5S SP-78 (1998) Cast Iron Plug Val ves, Flanged and
Thr eaded Ends

MSS SP- 80 (1997) Bronze Gate, d obe, Angle and Check
Val ves

MSS SP- 85 (1994) Cast lIron d obe & Angle Valves

Fl anged and Threaded Ends
NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMA)

NEMVA 250 (1997) Enclosures for Electrical Equipnent
(1000 Vol ts Maxi mum

NATI ONAL FI RE PROTECTI ON ASSCCI ATl ON ( NFPA)

NFPA 90A (1999) Installation of Air Conditioning and
Ventilating Systens

NSF | NTERNATI ONAL ( NSF)

NSF 14 (2002) Plastics Piping Conponents and Rel at ed
Materi al s
NSF 61 (1999; 2001 Addendum 1 - Sep 2001) Drinking

Wat er System Conponents - Health Effects
PLASTI C PI PE AND FI TTI NGS ASSOCI ATI ON ( PPFA)

PPFA- 01 (1998) Plastic Pipe in Fire Resistive
Construction

PLUMBI NG AND DRAI NAGE | NSTI TUTE ( PDI)

PDI WH 201 (1992) Water Hanmer Arresters
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PLUMBI NG- HEATI NG- COOLI NG CONTRACTORS NATI ONAL ASSCCI ATI ON ( PHCC)
NAPHCC PI umbi ng Code (2000) National Standard Pl unmbing Code
SOCI ETY OF AUTOMOTI VE ENG NEERS | NTERNATI ONAL ( SAE)
SAE J 1508 (1997) Hose Cl anp Specifications
U. S. GENERAL SERVI CES ADM NI STRATI ON ( GSA)

CI D A-A-240 (Rev A; Canc. Notice 1) Shower Head, Ball
Joi nt

U.S. NATI ONAL ARCHI VES AND RECORDS ADM NI STRATI ON ( NARA)

10 CFR 430 Ener gy Conservation Program for Consuner
Product s
PL 93-523 (1974; Amended 1986) Safe Drinking Water Act

UNDERWRI TERS LABORATORI ES (UL)

UL 174 (1996; Rev thru Oct 1999) Household Electric
Storage Tank Water Heaters

1.2 STANDARD PRODUCTS

Specified materials and equi pnment shall be standard products of a

manuf acturer regularly engaged in the manufacture of such products.

Speci fi ed equi pment shall essentially duplicate equi pnment that has perforned
satisfactorily at |east two years prior to bid opening.

1.3 ELECTRI CAL VWORK

Mot ors, notor controllers and notor efficiencies shall conformto the

requi renments of Section 16415 ELECTRI CAL WORK, | NTERI OR. Electrical nptor-
driven equi pnent specified herein shall be provided conplete with notors.
Equi pnent shall be rated at 60 Hz, single phase, ac unl ess otherw se

i ndi cated. Where a notor controller is not provided in a notor-contro
center on the electrical drawings, a motor controller shall be as indicated
Mot or controllers shall be provided conplete with properly sized thernal -
overl oad protection in each ungrounded conductor, auxiliary contact, and

ot her equi pnent, at the specified capacity, and including an all owabl e
service factor.

1.4 SUBM TTALS

Government approval is required for submittals with a "G' designati on;
submttals not having a "G' designation are for information only or as
ot herwi se designated. Wen used, a designation following the "G
designation identifies the office that will review the submittal for the
Governnent. The followi ng shall be submitted in accordance with Section
01330 SUBM TTAL PROCEDURES:

SD- 02 Shop Drawi ngs
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Pl umbi ng System G

Detail draw ngs consisting of illustrations, schedul es,
performance charts, instructions, brochures, diagrans, and ot her
information to illustrate the requirenments and operations of each

system Detail draw ngs for the conplete plunbing systemincluding
pi ping | ayouts and | ocati ons of connections; dinmensions for

roughi ng-in, foundation, and support points; schematic diagrans and
Wi ring diagrams or connection and interconnection diagrans. Detai

drawi ngs shall indicate clearances required for maintenance and
operation. \Where piping and equi pment are to be supported other
than as indicated, details shall include |oadings and proposed

support nethods. Mechanical draw ng plans, elevations, views, and
details, shall be drawn to scale.

SD- 03 Product Data

wel ding; G

A copy of qualified procedures and a |ist of names and
i dentification symbols of qualified welders and wel di ng operators.

Pl umbi ng Fi xture Schedule; G

Catal og cuts of specified plumbing fixtures, valves, related
pi pi ng system and system | ocati on where install ed.

Pl umbi ng System G
Di agrams, instructions, and other sheets proposed for posting.

Manuf acturer's recommendations for the installation of bell and
spi got and hubless joints for cast iron soil pipe.

SD- 06 Test Reports

Tests, Flushing and Disinfection; G

Test reports in booklet formshowing all field tests performed to
adj ust each conmponent and all field tests performed to prove
conpliance with the specified performance criteria, conpletion and
testing of the installed system Each test report shall indicate
the final position of controls.

SD-07 Certificates

DACAG67- 03-

Materials; G

Where materials or equipnent are specified to conply with
requi renents of AGA, ASME, or NSF proof of such conpliance shall be
i ncluded. The label or listing of the specified agency will be
acceptabl e evidence. In lieu of the label or listing, a witten
certificate may be subnmitted froman approved, nationally
recogni zed testing organi zati on equi pped to perform such services,
stating that the itens have been tested and conformto the
requi renments and testing nmethods of the specified agency. Were
equi pnment is specified to conformto requirements of the ASME

R- 0210 15400-9 RO003
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Boil er and Pressure Vessel Code, the design, fabrication, and
installation shall conformto the code.

SD- 10 Operation and Mi ntenance Dat a
Pl unmbi ng System G

Si x copies of the operation nanual outlining the step-by-step
procedures required for system startup, operation and shutdown.
The manual shall include the manufacturer's nanme, nodel nunber
service manual, parts list, and brief description of all equipnment
and their basic operating features. Six copies of the maintenance

manual |isting routine maintenance procedures, possible breakdowns
and repairs. The manual shall include piping and equi pnent | ayout
and sinmplified wiring and control diagranms of the system as

i nstall ed.

1.5 PERFORVMANCE REQUI REMENTS
1.5.1 Wel di ng

Pi pi ng shall be welded in accordance with qualified procedures using
performance-qualified welders and wel di ng operators. Procedures and wel ders
shall be qualified in accordance with ASME BPVC SEC | X. Wel di ng procedures
qualified by others, and wel ders and wel di ng operators qualified by another
enpl oyer, may be accepted as pernmitted by ASME B31.1. The Contracting

O ficer shall be notified 24 hours in advance of tests, and the tests shal
be perforned at the work site if practicable. WlIlders or welding operators
shal | apply their assigned synbols near each weld they make as a permanent
record. Structural menbers shall be welded in accordance with Section 05090
VELDI NG, STRUCTURAL

1.6 REGULATORY REQUI REMENTS
Pl umbi ng work shall be in accordance with | CC | PC
1.7 PROJECT/ SI TE CONDI TI ONS

The Contractor shall beconme fanmiliar with details of the work, verify
dimensions in the field, and advise the Contracting Oficer of any
di screpancy before perform ng any work.

PART 2 PRODUCTS

2.1 MATERI ALS

Materials for various services shall be in accordance with TABLES | and ||
Pi pe schedul es shall be selected based on service requirenents. Pipe
fittings shall be conpatible with the applicable pipe materials. Plastic

pi pe, fittings, and solvent cenent shall neet NSF 14 and shall be NSF |listed
for the service intended. Plastic pipe, fittings, and solvent cenent used
for potable hot and cold water service shall bear the NSF seal "NSF-PW"

Pol ypropyl ene pipe and fittings shall conformto dinensional requirenents of
Schedul e 40, Iron Pipe size. Pipe threads (except dry seal) shall conform
to ASME Bl1.20.1. G ooved pipe couplings and fittings shall be fromthe sane
manufacturer. Material or equi pnent containing | ead shall not be used in
any potable water system |In |line devices such as water neters, building
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val ves, check valves, neter stops, valves, fittings and back flow preventers
shal |l conply with PL 93-523 and NSF 61, Section 8. End point devices such
as drinking water fountains, lavatory faucets, kitchen and bar faucets,
residential ice makers, supply stops and end point control valves used to

di spense water for drinking nust neet the requirenents of NSF 61, Section 9
Hubl ess cast-iron soil pipe shall not be installed underground, under
concrete floor slabs, or in crawm spaces below kitchen floors. Plastic pipe
shall not be installed in air plenuns. Plastic pipe shall not be installed
in a pressure piping systemin buildings greater than three stories

i ncludi ng any basenent |evels.

2.1.1 Pi pe Joint Materials

Grooved pipe and hubl ess cast-iron soil pipe shall not be used under ground
Joints and gasket nmaterials shall conformto the foll ow ng:

a. Coupling for Cast-lron Pipe: for hub and spigot type ASTM A 74,
AWM C606. For hubless type: CISPI 310

b. Coupling for Steel Pipe: AWM C606.

c. Couplings for Grooved Pipe: Ductile Iron ASTM A 536 (Grade 65-45-
12).

d. Flange Gaskets: Gaskets shall be made of non-asbestos material in
accordance with ASME B16.21. Gaskets shall be flat, 1/16 inch (1.6
mm thick, and contain Aram d fibers bonded with Styrene Butadi ene
Rubber (SBR) or Nitro Butadi ene Rubber (NBR). Gaskets shall be the
full face or self centering flat ring type. Gaskets used for
hydr ocar bon service shall be bonded with NBR

e. Neoprene Gaskets for Hub and Cast-lron Pipe and Fittings: ClSPI
HSN- 85.

f. Brazing Material: Brazing material shall conformto AWS A5.8
BCuP- 5.

g. Brazing Flux: Flux shall be in paste or liquid form appropriate
for use with brazing material. Flux shall be as follows: |ead-
free; have a 100 percent flushable residue; contain slightly acidic
reagents; contain potassium borides; and contain fluorides.

h. Solder Material: Solder nmetal shall conformto ASTM B 32.

i. Solder Flux: Flux shall be liquid form non-corrosive, and conform
to ASTM B 813, Standard Test 1.

j. PTFE Tape: PTFE Tape, for use with Threaded Metal or Plastic Pipe,
ASTM D 3308.

k. Rubber Gaskets for Cast-Iron Soil-Pipe and Fittings (hub and spi got
type and hubl ess type): ASTM C 564.

| . Rubber Gaskets for Grooved Pipe: ASTM D 2000, maximum tenperature
230 degrees F. (110 degrees C.).

DACA67- 03- R- 0210 15400-11 RO003
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2.

m

1.2

Fl exi bl e El astomeric Seals: ASTM D 3139, ASTM D 3212 or ASTM F
477.

Bolts and Nuts for G ooved Pipe Couplings: Heat-treated carbon
steel, ASTM A 183.

Sol vent Cenent for Transition Joints between ABS and PVC
Nonpressure Pi pi ng Conponents: ASTM D 3138.

Pl astic Sol vent Cenent for ABS Plastic Pipe: ASTM D 2235.

Pl asti c Sol vent Cenment for PVC Plastic Pipe: ASTM D 2564 and ASTM
D 2855.

Pl astic Sol vent Cenment for CPVC Plastic Pipe: ASTMF 493.

Fl anged fittings including flanges, bolts, nuts, bolt patterns,
etc., shall be in accordance with ASME B16.5 class 150 and shall
have the manufacturer's trademark affixed in accordance with MSS
SP-25. Flange material shall conformto ASTM A 105/A 105M Blind
flange material shall conformto ASTM A 516/ A 516M col d service and
ASTM A 515/ A 515M for hot service. Bolts shall be high strength or
internmediate strength with material conformng to ASTM A 193/ A
193M

Pl astic Sol vent Cement for Styrene Rubber Plastic Pipe: ASTMD
3122.

M scel | aneous Materials

M scel | aneous materials shall conformto the foll ow ng:

a.

Water Hamer Arrester: PDI WWH 201.

Copper, Sheet and Strip for Building Construction: ASTM B 370.
Asphalt Roof Cenment: ASTM D 2822.

Hose Clanps: SAE J 1508.

Supports for O f-The-Floor Plunbing Fixtures: ASME Al12.6.1M
Metal lic Cleanouts: ASME All2.36.2M

Pl umbi ng Fi xture Setting Conpound: A preforned flexible ring seal
nol ded from hydrocarbon wax material. The seal material shall be
nonvol ati |l e nonasphaltic and contain germnicide and provide

wat ertight, gastight, odorproof and verm nproof properties.

Coal - Tar Protective Coatings and Linings for Steel Water Pipelines:
AWM C203.

Hypochl orites: AWM B300.
Li quid Chlorine: AWM B301.

Pol yet hyl ene Encasenent for Ductile-Iron Piping: AWM C105.
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2.

I. Gauges - Pressure and Vacuum I ndicating Dial Type - Elastic
El enent: ASME B40. 1.

m Thernoneters: ASTME 1. Mercury shall not be used in
t her moneters

1.3 Pi pe Insul ation Materia

I nsul ation shall be as specified in Section 15080 THERMAL | NSULATI ON FOR
MECHANI CAL SYSTEMS

.2 Pl PE HANGERS, | NSERTS, AND SUPPORTS

Pi pe hangers, inserts, and supports shall conformto MSS SP-58 and MSS SP-
69

.3 VALVES

Val ves shall be provided on supplies to equi pment and fixtures. Valves 2-
1/2 inches (65 mm and smaller shall be bronze with threaded bodies for pipe
and sol der-type connections for tubing. Valves 3 inches (80 nm and |arger
shall have flanged iron bodies and bronze trim Pressure ratings shall be
based upon the application. G ooved end valves nay be provided if the

manuf acturer certifies that the val ves neet the performance requirenents of
appl i cable MSS standard. Valves shall conformto the follow ng standards:

Description St andard
Butterfly Val ves MSS SP- 67
Cast-lron Gate Val ves, Flanged and
Thr eaded Ends MSS SP-70
Cast-lron Swi ng Check Val ves, Flanged and
Thr eaded Ends MSS SP-71
Bal | Valves with Fl anged Butt-Wel di ng Ends
for General Service MSS SP-72
Bal | Val ves Threaded, Socket-Wel ding,

Sol der Joint, G ooved and Fl ared Ends MSS SP-110
Cast-lron Plug Val ves, Flanged and MSS SP-78

Thr eaded Ends

Bronze Gate, d obe, Angle, and Check Val ves MSS SP- 80

St eel Val ves, Socket Wel ding and Threaded Ends ASME B16. 34

Cast-1ron d obe and Angle Val ves, Flanged and MSS SP- 85
Thr eaded Ends

Backwat er Val ves ASME Al12.14.1

Vacuum Rel i ef Val ves ANS|I Z721. 22
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Wat er Pressure Reduci ng Val ves ASSE 1003

WAt er Heater Drain Val ves ASSE 1005

Trap Seal Priner Valves ASSE 1018

Tenperature and Pressure Relief Valves ANS| Z21. 22

for Hot Water Supply Systens

Tenperature and Pressure Relief Valves ASME CSD-1

for Automatically Fired Hot

Water Boilers Saf ety Code No., Part CW
Article 5

2.3.1 Backwat er Val ves

Backwat er val ves shall be either separate fromthe floor drain or a

conmbi nation floor drain, P-trap, and backwater valve, as shown. Valves
shall have cast-iron bodies with cleanouts |arge enough to permt renoval of
interior parts. Valves shall be of the flap type, hinged or pivoted, with
revol ving disks. Hinge pivots, disks, and seats shall be nonferrous netal.
Di sks shall be slightly open in a no-flow no-backwater condition. C eanouts
shall extend to finished floor and be fitted with threaded countersunk

pl ugs.

. 3.2 Wal | Hydrants

Wal | hydrants with integral vacuum breaker backfl ow preventer shall have a
ni ckel -brass or nickel-bronze wall plate or flange with nozzle and

det achabl e key handle. A brass or bronze operating rod shall be provided
within a gal vani zed iron casing of sufficient length to extend through the
wall so that the valve is inside the building, and the portion of the
hydrant between the outlet and valve is self-draining. A brass or bronze
valve with coupling and uni on el bow having nmetal -to-netal seat shall be
provi ded. Valve rod and seat washer shall be renpvable through the face of
the hydrant. The hydrant shall have 3/4 inch (20 nm) exposed hose thread on
spout and 3/4 inch (20 mm nmale pipe thread on inlet.

.3.3 Yard Hydrants

Yard box or post hydrants shall have val ve housings | ocated bel ow frost
lines. Water fromthe casing shall be drained after valve is shut off.
Hydrant shall be bronze with cast-iron box or casing guard. "T" handl e key
shall be provided

.3. 4 Trap Primer Val ves

Trap priners shall be pressure drop activated and be of all brass
construction including a brass body with 1/2 inch (12 mm) nmale NPT inlet and
1/2 inch (12 mm fenale NPT discharge. |Internal conponents shall consist of
a stainless steel debris screen, brass piston, and brass discharge jet.
Lubricated Orings shall be EPDM and seal Orings shall be nitrile. Trap
primers shall be installed on fresh cold water lines of 1-1/2-inch (36 mm

di aneter or less and shall be |ocated where they will be subject to frequent
pressure drops of at |least 10 psi. Working pressure shall be 35 psi to 75
psi. Valves shall be listed with ASSE 1018. Distribution units shal

consist of a 2-inch (50 nm dianeter copper body with 3/8-inch (8 nm fenmale
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NPT brass discharge fittings and 1/2-inch (12 nm) nale NPT conposite top
with nitrile Oring. Were conditions do not permt the use of pressure
drop activation, an electronic trap prinmer shall be used. Electronic trap
primer shall be factory assenbl ed, prepiped and shall include a bronze 3/4-
inch (18 nmm fermale NPT, WOG rated inlet ball valve, a brass 3/4-inch (18
nm el ectronic solenoid valve and a type "L" copper manifold with 1/2-inch
(12 nmm), 5/8-inch (15 nmm) brass conpression fittings. Unit shall include a
si ngl e point power connection at 120/1/60, a nanual override switch, 2 anp
breaker and geared 24-hour timer with relay and 5 second dwell function. A
code approved at nospheric vacuum breaker shall be included for backfl ow
protection. Conplete unit shall be provided in a 16-gauge steel box with
access door suitable for flush-nmounting or a NEMA 1 rated box with cover for
surface nounti ng.

2.3.5 Rel i ef Val ves

Wat er heaters and hot water storage tanks shall have a conbination pressure
and tenperature (P&T) relief valve. The pressure relief elenment of a P&T
relief valve shall have adequate capacity to prevent excessive pressure
bui l dup in the system when the systemis operating at the maxi mum rate of
heat input. The tenperature element of a P&T relief valve shall have a
relieving capacity which is at |east equal to the total input of the heaters
when operating at their maxi num capacity. Relief valves shall be rated
according to ANSI Zz21.22. Relief valves for systens where the maxi numrate
of heat input is |ess than 200,000 Btuh (59 kW shall have 3/4 inch (20 nm
mnimuminlets, and 3/4 inch (20 nm) outlets. Relief valves for systens
where the maxi mumrate of heat input is greater than 200,000 Btuh (59 kW
shall have 1 inch (25 nmm) mininuminlets, and 1 inch (25 mm outlets. The
di scharge pipe fromthe relief valve shall be the size of the valve outlet.

2.3.6 Thernostatic M xi ng Val ves

M xi ng val ves, thernostatic type, pressure-balanced or conbination
thernostatic and pressure-bal anced shall be |line size and shall be
constructed with rough or finish bodies either with or without plating

Each val ve shall be constructed to control the m xing of hot and cold water
and to deliver water at a desired tenperature regardl ess of pressure or

i nput tenperature changes. The control elenment shall be of an approved
type. The body shall be of heavy cast bronze, and interior parts shall be
brass, bronze, corrosion-resisting steel or copper. The valve shall be
equi pped with necessary stops, check val ves, unions, and sedi nent strainers
on the inlets. Mxing valves shall maintain water tenperature within 5
degrees F (2 degrees C ) of any setting

2.4 FI XTURES

Fi xtures shall be water conservation type, in accordance with ICC |PC

Fi xtures for use by the physically handi capped shall be in accordance with
CABO A117.1. Vitreous china, nonabsorbent, hard-burned, and vitrified

t hroughout the body shall be provided. Porcelain enaneled ware shall have
specially selected, clear white, acid-resisting enanel coating evenly
applied on surfaces. No fixture will be accepted that shows cracks, crazes,
blisters, thin spots, or other flaws. Fixtures shall be equipped with
appurtenances such as traps, faucets, stop valves, and drain fittings. Each
fixture and piece of equi pment requiring connections to the drai nage system
except grease interceptors, shall be equipped with a trap. Brass expansion
or toggle bolts capped with acorn nuts shall be provided for supports, and
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pol i shed chrom um pl ated pi pe, valves, and fittings shall be provi ded where
exposed to view. Fixtures with the supply discharge below the rim shall be
equi pped wi th backfl ow preventers. Internal parts of flush and/or
flushoneter val ves, shower nixing valves, shower head face plates, pop-up
stoppers of |avatory waste drains, and pop-up stoppers and overflow tees and
shoes of bathtub waste drains may contain acetal resin, fluorocarbon, nylon
acrylonitril e-butadi ene-styrene (ABS) or other plastic material, if the

mat eri al has provi ded satisfactory service under actual comercial or

i ndustrial operating conditions for not less than 2 years. Plastic in
contact with hot water shall be suitable for 180 degrees F (82 degrees O
wat er tenperature. Plunbing fixtures shall be as indicated in paragraph
PLUMBI NG FI XTURE SCHEDULE

2.4.1 Lavatori es

Vitreous china |l avatories shall be provided with two integral nolded |ugs on
the back-underside of the fixture and drilled for bolting to the wall in a
manner simlar to the hanger plate.

2.5 BACKFLOW PREVENTERS

Backfl ow preventers shall be approved and |isted by the Foundation For
Cross-Connection Control & Hydraulic Research and by the State of

Washi ngton. Reduced pressure principle assenblies, double check valve
assenbl i es, atnmospheric (nonpressure) type vacuum breakers, and pressure
type vacuum breakers shall be tested, approved, and listed in accordance

wi th FCCCHR- CCC. Backfl ow preventers with internedi ate atnospheric vent
shall conformto ASSE 1012. Reduced pressure principle backflow preventers
shal |l conformto ASSE 1013. Hose connecti on vacuum breakers shall conform
to ASSE 1011. Pipe applied atnospheric type vacuum breakers shall conform
to ASSE 1001. Pressure vacuum breaker assenbly shall conformto ASSE 1020.
Air gaps in plunbing systens shall conformto ASVME Al112.1.2

2.6 DRAI NS
2.6.1 Fl oor and Shower Drains

Type as indicated. Floor and shower drains shall consist of bronze body,

i ntegral seepage pan, and adjustable perforated or slotted chrom um pl ated
bronze, nickel-bronze, or nickel-brass strainer, consisting of grate and
threaded collar. Floor drains shall be cast iron except where netallic

wat er proofing menbrane is installed. Drains shall be of doubl e drainage
pattern for enbedding in the floor construction. The seepage pan shall have
weep holes or channels for drainage to the drainpipe. The strainer shall be
adj ustable to floor thickness. A clanping device for attaching flashing or
wat er proofi ng nmenmbrane to the seepage pan wi thout danmaging the flashing or
wat er proof i ng nmenmbrane shall be provided when required. Drains shall be
provi ded with threaded connection. Between the drain outlet and waste pipe,
a neoprene rubber gasket conformng to ASTM C 564 may be installed, provided
that the drain is specifically designed for the rubber gasket conpression
type joint. Floor and shower drains shall conformto ASME All2.21. 1M

2.6.1.1 Drai ns and Backwater Val ves
Drai ns and backwater valves installed in connection with waterproofed floors

or shower pans shall be equi pped with bolted-type device to securely clanp
fl ashing.

DACA67- 03- R- 0210 15400- 16 RO003



03015/ AE/ 11
Battle Sinmulation Center, Ft. Lewis, VWa.

2.6.2 Area Drains

Area drains shall be plain pattern with polished stainless steel perforated
or slotted grate and bottomoutlet. The drain shall be circular or square
with a 12 inch (300 mm nom nal overall width or dianeter and 10 inch (250
nm nomi nal overall depth. Drains shall be cast iron with manufacturer's
standard coating. Gate shall be easily lifted out for cleaning. CQutlet
shall be suitable for inside caul ked connection to drain pipe. Drains shal
conformto ASME All2.21. 1M

2.6.3 Fl oor Si nks

Fl oor sinks shall be square, with 12 inch (300 mm nom nal overall w dth or
di aneter and 10 inch (250 nm noninal overall depth. Floor sink shall have
an acid-resistant enanel interior finish with cast-iron body, alum num

sedi ment bucket, and perforated grate of cast iron in industrial areas and
stainless steel in finished areas. The outlet pipe size shall be as

i ndicated or of the same size as the connecting pipe

2.6.4 Roof Drains and Expansion Joints

Roof drains shall conformto ASME Al112.21.2M wth done and integral flange,
and shall have a device for naking a watertight connection between roofing
and flashing. The whole assenbly shall be gal vani zed heavy pattern cast
iron. For aggregate surface roofing, the drain shall be provided with a
gravel stop. On roofs other than concrete construction, roof drains shal

be conpl ete with underdeck clanp, sunp receiver, and an extension for the

i nsul ati on thickness where applicable. A clanping device for attaching
flashing or waterproofing nmenbrane to the seepage pan wi thout damagi ng the
flashing or nenmbrane shall be provided when required to suit the building
construction. Strainer openings shall have a conbi ned area equal to tw ce
that of the drain outlet. The outlet shall be equipped to nake a proper
connection to threaded pi pe of the sane size as the downspout. An expansion
joint of proper size to receive the conductor pipe shall be provided. The
expansion joint shall consist of a heavy cast-iron housing, brass or bronze
sl eeve, brass or bronze fastening bolts and nuts, and gaskets or packing

The sl eeve shall have a nominal thickness of not |less than 0.134 inch (3.416
mm). Gaskets and packing shall be close-cell neoprene, Oring packing shal
be cl ose-cell neoprene of 70 durometer. Packing shall be held in place by a
packi ng gl and secured with bolts.

2.7 TRAPS

Unl ess otherwi se specified, traps shall be plastic per ASTM F 409 or copper-
all oy adjustable tube type with slip joint inlet and swivel. Traps shall be
wi t hout a cleanout. Tubes shall be copper alloy with walls not |ess than
0.032 inch (0.813 mm thick within comercial tolerances, except on the
out si de of bends where the thickness may be reduced slightly in manufacture
by usual commercial nethods. Inlets shall have rubber washer and copper
alloy nuts for slip joints above the discharge |evel. Swivel joints shal

be bel ow the di scharge | evel and shall be of netal-to-nmetal or netal-to-
plastic type as required for the application. Nuts shall have flats for
wrench grip. OQutlets shall have internal pipe thread, except that when
required for the application, the outlets shall have sockets for sol der-
joint connections. The depth of the water seal shall be not |ess than 2
inches (50 mm. The interior dianmeter shall be not nore than 1/8 inch (3.2
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nm) over or under the nomi nal size, and interior surfaces shall be
reasonably smoot h throughout. A copper alloy "P" trap assenbly consisting
of an adjustable "P" trap and threaded trap wall nipple with cast brass wal
flange shall be provided for |avatories. The assenbly shall be a standard
manufactured unit and may have a rubber-gasketed sw vel joint.

. 8 WATER HEATERS

Wat er heater types and capacities shall be as indicated. Each water heater
shall have repl aceabl e anodes. Each primary water heater shall have
controls with an adjustable range that includes 90 to 160 degrees F (32 to
71 degrees C). The thermal efficiencies and standby heat |osses shal
conformto TABLE |11 for each type of water heater specified. A factory
pre-charged expansion tank shall be installed on the cold water supply to
each water heater. Expansion tanks shall be specifically designed for use
on potable water systens and shall be rated for 200 degrees F (93 degrees Q)
wat er tenperature and 150 psi (1034 kPa) working pressure. The expansion
tank size and acceptance vol une shall be as indicated

. 8.1 El ectric Type

El ectric type water heaters shall conformto UL 174 with dual heating
el ements. Each elenent shall be 4.5 KW The el enents shall be wired so
that only one el enent can operate at a tine.

.8.2 Aut omatic Storage Type

Heaters shall be conplete with control system and shall have ASME rated
combi nation pressure and tenperature relief valve.

.9 PUMPS

. 9.1 Circul ati ng Punps

Donmestic hot water circulating punps shall be electrically driven, single-
stage, centrifugal, with nmechanical seals, suitable for the intended
service. Punp capacities, efficiencies, notor sizes, speeds, and inpeller
types shall be as shown. Punp and notor shall be supported by the piping on
which it is installed. The shaft shall be one-piece, heat-treated,
corrosion-resisting steel with inpeller and snooth-surfaced housi ng of
bronze. Mtor shall be totally enclosed, fan-cooled and shall have
sufficient horsepower (wattage) for the service required. Punp shal
conformto H 1.1-1.5. Each punp notor shall be equi pped with an across-
the-line magnetic controller in a NEMA 250, Type 1 enclosure with "START-
STOP" switch in cover. Punp notors smaller than Fractional horsepower punp
notors (746 W shall have integral thermal overload protection in accordance
with Section 16415 ELECTRI CAL WORK, |NTERI OR. Guards shall shield exposed
novi ng parts.

PART 3 EXECUTI ON

3.

1 GENERAL | NSTALLATI ON REQUI REMENTS

Piping located in air plenuns shall conformto NFPA 90A requirenents

Pl astic pipe shall not be installed in air plenums. Piping |ocated in
shafts that constitute air ducts or that enclose air ducts shall be
nonconbusti bl e in accordance with NFPA 90A. Installation of plastic pipe
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where in conpliance with NFPA may be installed in accordance with PPFA-01
The plunmbing system shall be installed conplete with necessary fixtures,
fittings, traps, valves, and accessories. Wter and drai nage piping shal
be extended 5 feet (1.5 m outside the building, unless otherw se indicated
A full port ball valve and drain shall be installed on the water service
line inside the building approximtely 6 inches (150 mm) above the floor
frompoint of entry. Piping shall be connected to the exterior service
lines or capped or plugged if the exterior service is not in place. Sewer
and water pipes shall be laid in separate trenches, except when otherw se
shown. Exterior underground utilities shall be at |east 12 inches (300 mm
bel ow t he average | ocal frost depth or as indicated on the drawi ngs. |If
trenches are closed or the pipes are otherw se covered before being
connected to the service lines, the location of the end of each pl unbing
utility shall be marked with a stake or other acceptable neans. Valves
shall be installed with control no | ower than the val ve body.

3.1.1 Wat er Pipe, Fittings, and Connections
3.1.1.1 Uilities

The piping shall be extended to fixtures, outlets, and equipnment. The hot-
wat er and col d-water piping systemshall be arranged and installed to permt
draining. The supply line to each item of equi pnent or fixture, except
faucets, flush valves, or other control valves which are supplied with

i ntegral stops, shall be equipped with a shutoff valve to enable isolation
of the itemfor repair and naintenance without interfering with operation of
ot her equi pnent or fixtures. Supply piping to fixtures, faucets, hydrants,
shower heads, and flushing devices shall be anchored to prevent novenent.

3.1.1.2 Cutting and Repairing

The work shall be carefully laid out in advance, and unnecessary cutting of
construction shall be avoided. Danmage to building, piping, wiring, or

equi pnent as a result of cutting shall be repaired by mechanics skilled in
the trade invol ved

3.1.1.3 Protection of Fixtures, Mterials, and Equi pnent

Pi pe openings shall be closed with caps or plugs during installation

Fi xtures and equi pnent shall be tightly covered and protected against dirt,
wat er, chenmicals, and nmechanical injury. Upon conpletion of the work, the
fixtures, materials, and equi pnent shall be thoroughly cleaned, adjusted,
and operated. Safety guards shall be provided for exposed rotating

equi pnent .

3.1.1. 4 Mai ns, Branches, and Runouts

Pi ping shall be installed as indicated. Pipe shall be accurately cut and
wor ked into place without springing or forcing. Structural portions of the
bui l di ng shall not be weakened. Aboveground piping shall run parallel with
the lines of the building, unless otherwi se indicated. Branch pipes from
service |lines may be taken fromtop, bottom or side of main, using
crossover fittings required by structural or installation conditions.

Supply pipes, valves, and fittings shall be kept a sufficient distance from
ot her work and other services to pernit not less than 1/2 inch (12 nm

bet ween finished covering on the different services. Bare and insul ated
water lines shall not bear directly against building structural elenents so
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as to transnmt sound to the structure or to prevent flexible nmovenent of the
lines. Water pipe shall not be buried in or under floors unless
specifically indicated or approved. Changes in pipe sizes shall be nade
with reducing fittings. Use of bushings will not be permtted except for
use in situations in which standard factory fabricated conponents are
furnished to accombdate specific accepted installation practice. Change in
direction shall be made with fittings, except that bending of pipe 4 inches
(100 nm and smaller will be pernmitted, provided a pipe bender is used and
wi de sweep bends are formed. The center-line radius of bends shall be not

| ess than six dianeters of the pipe. Bent pipe showi ng kinks, wrinkles,
flattening, or other malformations will not be acceptable

3.1.1.5 Pi pe Drains

Pi pe drains indicated shall consist of 3/4 inch (20 nm) hose bibb with
renewabl e seat and ball val ve ahead of hose bibb. At other |low points, 3/4
inch (20 mm) brass plugs or caps shall be provided. Disconnection of the
supply piping at the fixture is an acceptable drain

3.1.1.6 Expansi on and Contraction of Piping

Al | owance shall be made throughout for expansion and contraction of water

pi pe. Each hot-water and hot-water circulation riser shall have expansion

| oops or other provisions such as offsets, changes in direction, etc., where
i ndicated and/or required. Risers shall be securely anchored as required or
where indicated to force expansion to | oops. Branch connections fromrisers
shall be made with anple swing or offset to avoid undue strain on fittings
or short pipe lengths. Horizontal runs of pipe over 50 feet (15 n) in

| ength shall be anchored to the wall or the supporting construction about

m dway on the run to force expansion, evenly divided, toward the ends.
Sufficient flexibility shall be provided on branch runouts from nmai ns and
risers to provide for expansion and contraction of piping. Flexibility
shall be provided by installing one or nore turns in the line so that piping
wi |l spring enough to allow for expansion without straining. |f nechanica
grooved pipe coupling systens are provided, the deviation from design

requi renents for expansion and contraction may be all owed pendi ng approva

of Contracting Oficer.

3.1.1. 7 Thrust Restraint

Pl ugs, caps, tees, valves and bends deflecting 11.25 degrees or nore, either
vertically or horizontally, in waterlines 4 inches (100 nm in dianeter or

| arger shall be provided with thrust bl ocks, where indicated, to prevent
novenent. Thrust bl ocking shall be concrete of a mx not |eaner than: 1
cenment, 2-1/2 sand, 5 gravel; and having a conpressive strength of not |ess
than 2000 psi (14 MPa) after 28 days. Blocking shall be placed between
solid ground and the fitting to be anchored. Unless otherw se indicated or
directed, the base and thrust bearing sides of the thrust block shall be
pour ed agai nst undi sturbed earth. The side of the thrust block not subject
to thrust shall be poured against forns. The area of bearing will be as
shown. Bl ocking shall be placed so that the joints of the fitting are
accessible for repair. Steel rods and clanps, protected by gal vani zi ng or
by coating with bitum nous paint, shall be used to anchor vertical down
bends into gravity thrust bl ocks.
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3.1.1.8 Commerci al - Type Water Hamrer Arresters

Commerci al -type water hamrer arresters shall be provided and | ocated as

i ndi cated and as required per equipnment and fixture installation
instructions, with precise location and sizing to be in accordance with PD
VWH 201. Water hammer arresters, where conceal ed, shall be accessible by
nmeans of access doors or renovabl e panels. Conmercial -type water hammer
arresters shall conformto PDI WH 201. Vertical capped pipe colums will
not be permtted

3.1.2 Joints

Installation of pipe and fittings shall be made in accordance with the
manuf acturer's reconmendations. Mtering of joints for el bows and notching
of straight runs of pipe for tees will not be permitted. Joints shall be
made up with fittings of conpatible material and made for the specific

pur pose i ntended

3.1.2. 1 Thr eaded

Threaded joints shall have American Standard taper pipe threads conforni ng
to ASME B1.20.1. Only male pipe threads shall be coated with graphite or
wi th an approved graphite conpound, or with an inert filler and oil, or
shall have a pol ytetrafl uoroethyl ene tape applied

3.1.2.2 Mechani cal Couplings

Grooved mechanical joints shall be prepared according to the coupling

manuf acturer's instructions. Pipe and groove dinmensions shall conply with
the tol erances specified by the coupling nmanufacturer. The dianeter of
grooves made in the field shall be neasured using a "go/no-go" gauge,
vernier or dial caliper, or narrowland mcrometer. Goove width and

di rensi on of groove from end of the pipe shall be neasured and recorded for
each change in grooving tool setup to verify conpliance with coupling

manuf acturer's tol erances. G ooved joints shall not be used in conceal ed

| ocations, such as behind solid walls or ceilings, unless an access panel is
shown on the drawi ngs for servicing or adjusting the joint.

3.1.2.3 Uni ons and Fl anges

Uni ons, flanges and nechani cal couplings shall not be concealed in walls,
ceilings, or partitions. Unions shall be used on pipe sizes 2-1/2 inches
(65 mMm and smaller; flanges shall be used on pipe sizes 3 inches (80 nm
and | arger

3.1.2. 4 G ooved Mechanical Joints

Grooves shall be prepared according to the coupling manufacturer's
instructions. Gooved fittings, couplings, and grooving tools shall be
products of the sane manufacturer. Pipe and groove di nensions shall conply
with the tol erances specified by the coupling manufacturer. The diameter of
grooves nmade in the field shall be nmeasured using a "go/no-go" gauge,
vernier or dial caliper, narrowland nicroneter, or other nethod
specifically approved by the coupling manufacturer for the intended
application. Goove width and di nension of groove fromend of pipe shall be
neasured and recorded for each change in grooving tool setup to verify
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3.

3.

conpliance with coupling manufacturer's tol erances. G ooved joints shal
not be used in conceal ed | ocations.

.1.2.5 Cast Iron Soil, Waste and Vent Pipe

Bel | and spigot conpressi on and hubl ess gasketed clanp joints for soil
waste and vent piping shall be installed per the manufacturer's
recomendat i ons.

.1.2.6 Copper Tube and Pipe

The tube or fittings shall not be anneal ed when maki ng connecti ons.

a. Brazed. Brazed joints shall be made in conformance with AWS B2. 2,
MSS SP-73, and CDA Tube A 4015 with flux and are acceptable for al
pi pe sizes. Copper to copper joints shall include the use of
copper - phosphorus or copper-phosphorus-silver brazing nmetal w thout
flux. Brazing of dissimlar netals (copper to bronze or brass)
shall include the use of flux with either a copper-phosphorus,
copper - phosphorus-silver or a silver brazing filler metal.

b. Soldered. Soldered joints shall be nade with flux and are only
acceptable for piping 2 inches (50 m and smaller. Sol dered
joints shall conformto ASME B31.5 and CDA Tube A 4015. Sol dered
joints shall not be used in conpressed air piping between the air
conpressor and the receiver

c. Copper Tube Extracted Joint. An extracted mechanical joint may be
made in copper tube. Joint shall be produced with an appropriate

tool by drilling a pilot hole and drawi ng out the tube surface to
forma collar having a nini mum hei ght of three times the thickness
of the tube wall. To prevent the branch tube from being inserted

beyond the depth of the extracted joint, dinpled depth stops shal
be provided. Branch tube shall be notched for proper penetration
into fitting to assure a free flowjoint. Extracted joints shal
be brazed in accordance with NAPHCC Pl umbi ng Code using B-cup
series filler metal in accordance with MSS SP-73. Sol dered
extracted joints will not be permitted.

1.2.7 O her Joint Methods
1.3 Dissimlar Pipe Materials

Connections between ferrous and non-ferrous copper water pipe shall be nmde
with dielectric unions or flange waterways. Dielectric waterways shall have
tenperature and pressure rating equal to or greater than that specified for
the connecting piping. Waterways shall have netal connections on both ends
suited to match connecting piping. Dielectric waterways shall be internally
lined with an insulator specifically designed to prevent current flow
between dissimlar netals. Dielectric flanges shall neet the perfornmance
requi renents described herein for dielectric waterways. Connecting joints
between plastic and netallic pipe shall be made with transition fitting for
the specific purpose
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3.1. 4 Corrosion Protection for Buried Pipe and Fittings
3.1.4.1 Cast Iron and Ductile Iron

Pressure pipe shall have protective coating, a cathodic protection system
and joint bonding. Pipe, fittings, and joints shall have a protective
coating. The protective coating shall be conpletely encasing pol yethyl ene
tube or sheet in accordance with AWM C105. Joints and fittings shall be
cl eaned, coated with priner, and wapped with tape. The pipe shall be

cl eaned, coated, and wapped prior to pipe tightness testing. Joints and
fittings shall be cleaned, coated, and w apped after pipe tightness testing
Tape shall conformto AWM C203 and shall be applied with a 50 percent
overlap. Prinmer shall be as recommended by the tape manufacturer

3.1.5 Pi pe Sl eeves and Fl ashi ng

Pi pe sl eeves shall be furnished and set in their proper and pernanent
| ocati on.

3.1.5.1 Sl eeve Requirenents

Pi pes passing through concrete or masonry walls or concrete floors or roofs
shall be provided with pipe sleeves fitted into place at the tine of
construction. Sleeves are not required for supply, drainage, waste and vent
pi pe passing through concrete slab on grade, except where penetrating a
menbr ane wat er proof floor. A nodul ar nechani cal type sealing assenbly may
be installed in lieu of a waterproofing clanping flange and caul ki ng and
seal ing of annul ar space between pipe and sl eeve. The seals shall consist
of interlocking synthetic rubber |inks shaped to continuously fill the
annul ar space between the pipe and sl eeve using gal vani zed steel bolts,
nuts, and pressure plates. The links shall be |oosely assenbled with bolts
to forma continuous rubber belt around the pipe with a pressure plate under
each bolt head and each nut. After the seal assenbly is properly positioned
in the sleeve, tightening of the bolt shall cause the rubber sealing

el enents to expand and provide a waterti ght seal between the pipe and the
sl eeve. Each seal assenbly shall be sized as recomended by the

manuf acturer to fit the pipe and sleeve involved. Sleeves shall not be
installed in structural nmenbers, except where indicated or approved

Rect angul ar and square openings shall be as detailed. Each sleeve shal
extend through its respective floor, or roof, and shall be cut flush with
each surface, except for special circunstances. Pipe sleeves passing through
floors in wet areas such as nechani cal equi pnent roons, |avatories,
kitchens, and other plunbing fixture areas shall extend a mini mum of 4
i nches (100 nm) above the finished floor. Unless otherw se indicated,
sl eeves shall be of a size to provide a mninmumof 1/4 inch (6 mm cl earance
bet ween bare pipe or insulation and inside of sleeve or between insulation
and inside of sleeve. Sleeves in bearing walls and concrete slab on grade
floors shall be steel pipe or cast-iron pipe. Sleeves in nonbearing walls
or ceilings may be steel pipe, cast-iron pipe, galvanized sheet netal with
| ock-type longitudinal seam or plastic. Except as otherw se specified, the
annul ar space between pi pe and sl eeve, or between jacket over insulation and
sl eeve, shall be sealed as indicated with sealants conformng to ASTM C 920
and with a prinmer, backstop naterial and surface preparation as specified in
Section 07900 JO NT SEALING. The annul ar space between pipe and sl eeve
bet ween bare insulation and sl eeve or between jacket over insulation and
sl eeve shall not be sealed for interior walls which are not designated as
fire rated. Sleeves through bel owgrade walls in contact with earth shal
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be recessed 1/2 inch (1) fromwall surfaces on both sides. Annular space
bet ween pi pe and sleeve shall be filled with backing materi al and seal ants
in the joint between the pipe and concrete or masonry wall as specified
above. Seal ant selected for the earth side of the wall shall be conpatible
wi t h danpproofing/ waterproofing materials that are to be applied over the
joint sealant. Pipe sleeves in fire-rated walls shall conformto the

requi renents in Section 07840 FI RESTOPPI NG

3.1.5.2 Fl ashi ng Requi renents

Pi pes passing through roof shall be installed through a 16 ounce (4.9 kg per
square meter) copper flashing, each within an integral skirt or flange

Fl ashing shall be suitably formed, and the skirt or flange shall extend not
| ess than 8 inches (200 mm fromthe pipe and shall be set over the roof or
floor nenbrane in a solid coating of bitum nous cenent. The flashing shal
extend up the pipe a mninmmof 10 inches (250 nm. For cleanouts, the
flashing shall be turned down into the hub and caul ked after placing the
ferrule. Pipes passing through pitched roofs shall be flashed, using |ead
or copper flashing, with an adjustable integral flange of adequate size to
extend not |less than 8 inches (200 mm fromthe pipe in all directions and
| apped into the roofing to provide a watertight seal. The annular space
bet ween the flashing and the bare pipe or between the flashing and the

net al -j acket -covered insulation shall be sealed as indicated. Flashing for
dry vents shall be turned down into the pipe to forma waterproof joint.

Pi pes, up to and including 10 inches (250 nm in diameter, passing through
roof or floor waterproofing menbrane nmay be installed through a cast-iron
sl eeve with caul king recess, anchor |ugs, flashing-clanp device, and
pressure ring with brass bolts. Flashing shield shall be fitted into the
sl eeve cl anpi ng device. Pipes passing through wall waterproofing nenbrane
shal | be sl eeved as described above. A waterproofing clanping flange shal
be install ed.

3.1.5.3 Wat er pr oof i ng

Wat er proofing at floor-nounted water closets shall be acconplished by
formng a flashing guard from soft-tenpered sheet copper. The center of the
sheet shall be perforated and turned down approximately 1-1/2 inches (40 mm)
to fit between the outside dianmeter of the drainpipe and the inside dianeter
of the cast-iron or steel pipe sleeve. The turned-down portion of the
flashing guard shall be enbedded in sealant to a depth of approximtely 1-
1/2 inches (40 nm; then the sealant shall be finished off flush to floor

| evel between the flashing guard and drainpipe. The flashing guard of sheet
copper shall extend not |ess than 8 inches (200 nmm) fromthe drainpi pe and
shall be | apped between the floor nmenbrane in a solid coating of bitum nous
cement. |If cast-iron water closet floor flanges are used, the space between
the pipe sleeve and drainpi pe shall be sealed with sealant and the flashing
guard shall be upturned approximately 1-1/2 inches (40 mm to fit the

outsi de dianeter of the drainpipe and the inside dianmeter of the water
closet floor flange. The upturned portion of the sheet fitted into the
floor flange shall be seal ed.

3.1.5.4 Optional Counterflashing
Instead of turning the flashing down into a dry vent pipe, or caul king and
seal ing the annul ar space between the pipe and flashing or netal-jacket-

covered insulation and flashing, counterflashing nmay be acconplished by
utilizing the foll ow ng:
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a. A standard roof coupling for threaded pipe up to 6 inches (150 mm
in diameter.

b. A tack-welded or banded-netal rain shield around the pipe.
3.1.5.5 Pi pe Penetrations of Slab on Grade Floors

Where pipes, fixture drains, floor drains, cleanouts or sinmlar itens
penetrate slab on grade floors, except at penetrations of floors with

wat er proofi ng nmenmbrane as specified in paragraphs Flashing Requirenments and
Wat er proofing, a groove 1/4 to 1/2 inch (6 to 13 mM) wide by 1/4 to 3/8 inch
(6 to 10 mm) deep shall be formed around the pipe, fitting or drain. The
groove shall be filled with a sealant as specified in Section 07900 JO NT
SEALI NG

3.1.6 Fire Sea

Where pipes pass through fire walls, fire-partitions, fire-rated pi pe chase
wal I's or floors above grade, a fire seal shall be provided as specified in
Section 07840 FI RESTOPPI NG

3.1.7 Supports
3.1.7.1 Genera

Hangers used to support piping 2 inches (50 nm and | arger shall be
fabricated to permt adequate adjustnent after erection while stil
supporting the load. Pipe guides and anchors shall be installed to keep

pi pes in accurate alignnent, to direct the expansion novenent, and to
prevent buckling, swaying, and undue strain. Piping subjected to vertica
novenent when operating tenperatures exceed anbient tenperatures shall be
supported by variable spring hangers and supports or by constant support
hangers. |In the support of nultiple pipe runs on a cormobn base nenber, a
clip or clanp shall be used where each pipe crosses the base support nenber
Spaci ng of the base support nenbers shall not exceed the hanger and support
spacing required for an individual pipe in the nultiple pipe run. Threaded
sections of rods shall not be forned or bent.

3.1.7.2 Pi pe Supports and Structural Bracing, Seisn c Requirenments
Pi ping and attached val ves shall be supported and braced to resist seisnic
| oads as specified in Sections 13080 SEI SM C PROTECTI ON FOR M SCELLANEQUS
EQUI PMENT and 15070 SElI SM C PROTECTI ON FOR MECHANI CAL EQUI PMENT. Structura
steel required for reinforcement to properly support piping, headers, and
equi pnent, but not shown, shall be provided. Material used for supports
shall be as specified in Section 05120 STRUCTURAL STEEL

3.1.7.3 Pi pe Hangers, Inserts, and Supports

Installation of pipe hangers, inserts and supports shall conformto MSS SP-
58 and MSS SP-69, except as nodified herein

a. Types 5, 12, and 26 shall not be used.

b. Type 3 shall not be used on insul ated pipe.
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Type 18 inserts shall be secured to concrete forns before concrete
is placed. Continuous inserts which allow nore adjustment may be
used if they otherwi se neet the requirenents for type 18 inserts.

Type 19 and 23 C-clanps shall be torqued per MSS SP-69 and shal
have both | ocknuts and retaining devices furni shed by the
manufacturer. Field-fabricated C-clanp bodies or retaining devices
are not acceptable.

Type 20 attachnents used on angles and channels shall be furnished
with an added mal | eabl e-iron heel plate or adapter.

Type 24 may be used only on trapeze hanger systens or on fabricated
frames.

Type 39 saddl es shall be used on insulated pipe 4 inches (100 nm
and | arger when the tenperature of the mediumis 60 degrees F (15
degrees C) or higher. Type 39 saddles shall be welded to the pipe.

Type 40 shields shall
(1) Be used on insulated pipe | ess than 4 inches (100 mm.

(2) Be used on insulated pipe 4 inches (100 mm and | arger when
the tenperature of the nediumis 60 degrees F (15 degrees C) or
| ess.

(3) Have a high density insert for all pipe sizes. High density
inserts shall have a density of 8 pcf (128 kg per cubic meter) or
greater.

Hori zontal pipe supports shall be spaced as specified in MSS SP-69
and a support shall be installed not over 1 foot (300 mm fromthe
pipe fitting joint at each change in direction of the piping. Pipe
supports shall be spaced not over 5 feet (1.5 m apart at val ves.
Operating tenperatures in determ ning hanger spacing for PVC or
CPVC pi pe shall be 120 degrees F (49 degrees C) for PVC and 180
degrees F (82 degrees C) for CPVC. Horizontal pipe runs shal

i ncl ude al |l owances for expansi on and contraction

Vertical pipe shall be supported at each floor, except at slab-on-
grade, at intervals of not nore than 15 feet (4.5 m nor nore than
8 feet (2 mMm fromend of risers, and at vent term nations.

Vertical pipe risers shall include allowances for expansion and
contraction.

Type 35 guides using steel, reinforced polytetrafl uoroethyl ene
(PTFE) or graphite slides shall be provided to allow | ongitudina
pi pe nmovenment. Slide materials shall be suitable for the system
operating tenperatures, atnospheric conditions, and bearing | oads
encountered. Lateral restraints shall be provided as needed.
Where steel slides do not require provisions for lateral restraint
the foll owi ng nay be used:

(1) On pipe 4 inches (100 nMm) and | arger when the tenperature of

the mediumis 60 degrees F (15 degrees C) or higher, a Type 39
saddl e, welded to the pipe, may freely rest on a steel plate.
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(2) On pipe less than 4 inches (100 mm) a Type 40 shield, attached
to the pipe or insulation, my freely rest on a steel plate.

(3) On pipe 4 inches (100 mm and larger carrying nmediumless that
60 degrees F (15 degrees C) a Type 40 shield, attached to the pipe
or insulation, may freely rest on a steel plate.

| . Pipe hangers on horizontal insulated pipe shall be the size of the
out side dianmeter of the insulation. The insulation shall be
conti nuous through the hanger on all pipe sizes and applications.

m \Where there are high systemtenperatures and welding to piping is
not desirable, the type 35 guide shall include a pipe cradle,
wel ded to the guide structure and strapped securely to the pipe.
The pipe shall be separated fromthe slide material by at |east 4
i nches (100 mMm) or by an ampunt adequate for the insulation
whi chever is greater.

n. Hangers and supports for plastic pipe shall not compress, distort,
cut or abrade the piping, and shall allow free novenent of pipe
except where otherwi se required in the control of
expansi on/ contracti on.

1.8 Wel ded Installation

Pl umbi ng pi pe wel dnents shall be as indicated. Changes in direction of

pi ping shall be made with welding fittings only; mtering or notching pipe
to formel bows and tees or other simlar type construction will not be
permtted. Branch connection may be made with either wel ding tees or forged
branch outlet fittings. Branch outlet fittings shall be forged, flared for

i mprovenent of flow where attached to the run, and reinforced agai nst
external strains. Beveling, alignnent, heat treatnent, and inspection of
wel d shall conformto ASME B31.1. Weld defects shall be renpved and repairs
made to the weld, or the weld joints shall be entirely renoved and rewel ded
After filler metal has been renoved fromits original package, it shall be
protected or stored so that its characteristics or welding properties are
not affected. Electrodes that have been wetted or that have |ost any of
their coating shall not be used

.1.9 Pi pe Cl eanouts

Pi pe cl eanouts shall be the sane size as the pipe except that cleanout plugs
| arger than 4 inches (100 mm) will not be required. A cleanout installed in
connection with cast-iron soil pipe shall consist of a |ong-sweep 1/4 bend
or one or two 1/8 bends extended to the place shown. An extra-heavy cast-
brass or cast-iron ferrule with countersunk cast-brass head screw plug shal
be caul ked into the hub of the fitting and shall be flush with the fl oor

Cl eanouts in connection with other pipe, where indicated, shall be T-
pattern, 90-degree branch drainage fittings with cast-brass screw pl ugs,
except plastic plugs shall be installed in plastic pipe. Plugs shall be the
same size as the pipe up to and including 4 inches (100 mm. Cl eanout tee
branches with screw plug shall be installed at the foot of soil and waste
stacks, at the foot of interior downspouts, on each connection to building
stormdrain where interior downspouts are indicated, and on each building
drain outside the building. Cleanout tee branches may be onitted on stacks
in single story buildings with slab-on-grade construction or where |ess than
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18 inches (450 mm of craw space is provided under the floor. Cl eanouts on
pi pe concealed in partitions shall be provided with chrom um pl ated bronze,
ni ckel bronze, nickel brass or stainless steel flush type access cover

pl ates. Round access covers shall be provided and secured to plugs with
securing screw. Square access covers nmay be provided with matching franes,
anchoring lugs and cover screws. Cleanouts in finished walls shall have
access covers and frames installed flush with the finished wall. Cl eanouts
installed in finished floors subject to foot traffic shall be provided with
a chrone-plated cast brass, nickel brass, or nickel bronze cover secured to
the plug or cover frane and set flush with the finished floor. Heads of
fastening screws shall not project above the cover surface. Were cleanouts
are provided with adjustabl e heads, the heads shall be cast iron

3.2 WATER HEATERS AND HOT WATER STORAGE TANKS
3.2.1 Rel i ef Val ves

No val ves shall be installed between a relief valve and its water heater or
storage tank. The P&T relief valve shall be installed where the valve
actuator cones in contact with the hottest water in the heater. Wenever
possi bl e, the relief valve shall be installed directly in a tapping in the
tank or heater; otherw se, the P&T valve shall be installed in the hot-water
outlet piping. A vacuumrelief valve shall be provided on the cold water
supply line to the hot-water storage tank or water heater and nounted above
and within 6 inches (150 nm) above the top of the tank or water heater

3.2.2 Connections to Water Heaters

Connections of netallic pipe to water heaters shall be made with dielectric
uni ons or flanges.

3.2.3 Expansi on Tank

A pre-charged expansion tank shall be installed on the cold water supply
between the water heater inlet and the cold water supply shut-off valve.
The Contractor shall adjust the expansion tank air pressure, as reconmended
by the tank manufacturer, to match incom ng water pressure

3.3 FI XTURES AND FI XTURE TRI MM NGS

Pol i shed chrom um pl ated pi pe, valves, and fittings shall be provided where
exposed to view. Angle stops, straight stops, stops integral with the
faucets, or conceal ed type of |ock-shield, and | oose-key pattern stops for
supplies with threaded, sweat or solvent weld inlets shall be furnished and
installed with fixtures. \Where connections between copper tubing and
faucets are nmade by rubber conpression fittings, a beading tool shall be
used to mechanically deformthe tubing above the conpression fitting.
Exposed traps and supply pipes for fixtures and equi pment shall be connected
to the rough piping systens at the wall, unless otherw se specified under
the item Floor and wall escutcheons shall be as specified. Drain lines
and hot water lines of fixtures for handi capped personnel shall be insulated
and do not require polished chronme finish. Plunbing fixtures and
accessories shall be installed within the space shown.
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3.1 Fi xture Connecti ons

VWhere space linmtations prohibit standard fittings in conjunction with the
cast-iron floor flange, special short-radius fittings shall be provided
Connections between earthenware fixtures and flanges on soil pipe shall be
made gastight and watertight with a closet-setting conpound or neoprene
gasket and seal. Use of natural rubber gaskets or putty will not be
permtted. Fixtures with outlet flanges shall be set the proper distance
fromfloor or wall to nmake a first-class joint with the closet-setting
compound or gasket and fixture used

.3.2 Fl ushonet er Val ves

Fl ushomet er val ves shall be secured to prevent novenent by anchoring the

I ong finished top spud connecting tube to wall adjacent to valve with
approved netal bracket. Flushoneter valves for water closets shall be
installed 39 inches (1 n) above the floor, except at water closets intended
for use by the physically handi capped where fl ushoneter valves shall be
nount ed at approximately 30 inches (760 nm above the floor and arranged to
avoid interference with grab bars. 1In addition, for water closets intended
for handicap use, the flush valve handle shall be installed on the w de side
of the enclosure. Bunpers for water closet seats shall be installed on the
flushoneter stop

.3.3 Hei ght of Fixture Rinms Above Fl oor

Lavatories shall be mounted and installed in accordance with CABO Al117.1
Wal | - hung drinking fountains and water coolers shall be installed with rim
42 inches (1020 mm) above floor in accordance with CABO Al1l17.1

. 3.4 Shower Bath Qutfits

The area around the water supply piping to the mxing val ves and behind the
escutcheon plate shall be nade watertight by caul ki ng or gasketing

.3.5 Fi xture Supports

Fi xture supports for off-the-floor lavatories, urinals, water closets, and
other fixtures of simlar size, design, and use, shall be of the chair-
carrier type. The carrier shall provide the necessary neans of nounting the
fixture, with a foot or feet to anchor the assenbly to the floor slab

Adj ustability shall be provided to |ocate the fixture at the desired height
and in proper relation to the wall. Support plates, in lieu of chair
carrier, shall be fastened to the wall structure only where it is not

possi ble to anchor a floor-nmounted chair carrier to the floor slab

.3.5.1 Support for Solid Masonry Construction

Chair carrier shall be anchored to the floor slab. Were a floor-anchored
chair carrier cannot be used, a suitable wall plate shall be inbedded in the
masonry wal |

.3.5.2 Support for Concrete-Masonry Wall Construction

Chair carrier shall be anchored to floor slab. Were a floor-anchored chair
carrier cannot be used, a suitable wall plate shall be fastened to the
concrete wall using through bolts and a back-up plate.
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3.3.5.3 Support for Steel Stud Frane Partitions

Chair carrier shall be used. The anchor feet and tubular uprights shall be
of the heavy duty design; and feet (bases) shall be steel and welded to a
square or rectangul ar steel tube upright. Wall plates, in lieu of floor-
anchored chair carriers, shall be used only if adjoining steel partition
studs are suitably reinforced to support a wall plate bolted to these studs.

3.3.5.4 Wal | - Mount ed Water Cl oset Gaskets

VWhere wal | -mounted water closets are provided, reinforced wax, treated felt,
or neoprene gaskets shall be provided. The type of gasket furnished shal
be as recommended by the chair-carrier manufacturer

3.3.6 Backf | ow Preventi on Devi ces

Pl umbi ng fixtures, equiprment, and pi pe connections shall not cross connect
or interconnect between a potable water supply and any source of nonpotable
wat er. Backfl ow preventers shall be installed where indicated and in
accordance with ICC IPC at all other |ocations necessary to preclude a
cross-connect or interconnect between a potable water supply and any
nonpot abl e substance. 1n addition backflow preventers shall be installed at
all locations where the potable water outlet is below the flood | evel of the
equi pnent, or where the potable water outlet will be |ocated bel ow the |eve
of the nonpotabl e substance. Backflow preventers shall be | ocated so that
no part of the device will be submerged. Backflow preventers shall be of
sufficient size to allow unrestricted flow of water to the equi pnent, and
precl ude the backfl ow of any nonpotabl e substance into the potable water
system Bypass piping shall not be provided around backfl ow preventers.
Access shall be provided for maintenance and testing. Each device shall be
a standard comrercial unit.

3.3.7 Access Panel s

Access panels shall be provided for conceal ed val ves and controls, or any
itemrequiring inspection or maintenance. Access panels shall be of
sufficient size and | ocated so that the concealed itenms may be serviced,
mai nt ai ned, or replaced. Access panels shall be as specified in Section
05500 M SCELLANEQUS METAL.

3.3.8 Fl oor Si nks

Fl oor sinks shall be installed so that fixture is flush with finished fl oor
and that indirect waste will terninate 2 inches (50 mM above the flood rim
of the fixture to provide an acceptable air gap

3.3.9 Tr aps

Each trap shall be placed as near the fixture as possible, and no fixture
shall be double-trapped. Traps installed on cast-iron soil pipe shall be
cast iron. Traps installed on steel pipe or copper tubing shall be recess-
drai nage pattern, or brass-tube type. Traps installed on plastic pipe my
be plastic confornming to ASTM D 3311. Traps for acid-resisting waste shal
be of the sanme material as the pipe
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3.3.10 Drain P-Trap Primnng
a. Pipe: Type K, soft copper

b. Trap and prine floor drains and hub drains, unless shown otherw se on the
Drawi ngs. No attenpt has been made to show trap prinmer valve |ocations or
trap priner pipe routing.

c. Field route trap priner piping during installation of floor drains and hub
drains, and install trap priner valves in mechanical rooms, janitor roons, or
ot her |l ocations approved by the Engi neer

d. Primng System Conplete with connection to serving cold water system
3.3.11 Shower Pans

Before installing shower pan, subfloor shall be free of projections such as
nail heads or rough edges of aggregate. Drain shall be a bolt-down,
clanping-ring type with weepholes, installed so the lip of the subdrain is
flush with subfloor

3.3.11.1 Gener a

The fl oor of each individual shower, the shower-area portion of conbination
shower and drying room and the entire shower and dryi ng room where the two
are not separated by curb or partition, shall be nade watertight with a
shower pan fabricated in place. The shower pan material shall be cut to

si ze and shape of the area indicated, in one piece to the maxi num extent
practicable, allowing a mninmmof 6 inches (150 mm) for turnup on walls or
partitions, and shall be fol ded over the curb with an approxi mate return of
1/4 of curb height. The upstands shall be placed behind any wall or
partition finish. Subflooring shall be snpboth and cl ean, w th nail heads
driven flush with surface, and shall be sloped to drain. Shower pans shal
be clanped to drains with the drain clanping ring

3.4 | DENTI FI CATI ON SYSTEMS
3.4.1 Identification Tags

Identification tags nmade of brass, engraved | am nated plastic, or engraved
anodi zed al um num indicating service and val ve nunber shall be installed on
val ves, except those valves installed on supplies at plunbing fixtures. Tags
shall be 1-3/8 inch (35 nm mninmum di aneter, and marki ng shall be stanped
or engraved. |Indentations shall be black, for reading clarity. Tags shal
be attached to valves with No. 12 AWG copper wire, chrone-plated beaded
chain, or plastic straps designed for that purpose

3.4.2 Pi pe Col or Code Marking
Col or code marking of piping shall be as specified in ASME Al13.1

3.4.3 Col or Codi ng Scheme for Locating Hidden Uility Conponents
Schenme shall be provided in buildings having suspended grid ceilings. The
col or coding schenme shall identify points of access for maintenance and

operation of operable conponents which are not visible fromthe finished
space and installed in the space directly above the suspended grid ceiling

DACA67- 03- R- 0210 15400-31 RO003



03015/ AE/ 11
Battle Sinmulation Center, Ft. Lewis, VWa.

The operabl e components shall include val ves, danpers, swi tches, |inkages
and thernostats. The color coding schene shall consist of a col or code
board and col ored netal disks. Each colored netal disk shall be
approximately 3/8 inch (12 mm) in dianeter and secured to renovable ceiling
panels with fasteners. The fasteners shall be inserted into the ceiling

panels so that the fasteners will be concealed fromview The fasteners
shall be manual ly renpvabl e without tools and shall not separate fromthe
ceiling panels when panels are dropped fromceiling height. Installation of

colored netal disks shall follow conpletion of the finished surface on which
the disks are to be fastened. The color code board shall have the

approxi mate di mensions of 3 foot (1 m wi dth, 30 inches (750 mm height, and
1/2 inch (12 nm thickness. The board shall be nmade of wood fiberboard and
framed under glass or 1/16 inch (1.6 mm) transparent plastic cover. Unless
ot herwi se directed, the color code synbols shall be approximately 3/4 inch
(20 nmm) in dianmeter and the related lettering in 1/2 inch (12 m) high
capital letters. The color code board shall be nmounted and |ocated in the
mechani cal or equi pnent room The col or code system shall be based on ASME
Al3.1

3.5 ESCUTCHEONS

Escut cheons shall be provided at finished surfaces where bare or insul ated
pi pi ng, exposed to view, passes through floors, walls, or ceilings, except
in boiler, utility, or equipnent roons. Escutcheons shall be fastened
securely to pipe or pipe covering and shall be satin-finish, corrosion-
resisting steel, polished chromumplated zinc alloy, or polished chrom um
pl ated copper alloy. Escutcheons shall be either one-piece or split-
pattern, held in place by internal spring tension or setscrew.

3.6 PAI NTI NG
Pai nti ng of pipes, hangers, supports, and other iron work, either in
conceal ed spaces or exposed spaces, is specified in Section 09900 PAINTS AND
COATI NGS

3.7 TESTS, FLUSHI NG AND DI SI NFECTI ON

3.7.1 Pl umbi ng System

The following tests shall be perforned on the plunmbing systemin accordance
with I CC I PC

a. Drainage and Vent Systens Test. The final test shall include a
smoke test.

b. Building Sewers Tests.
c. Water Supply Systens Tests.
3.7.1.1 Test of Backfl ow Prevention Assenblies
Backfl ow prevention assenbly shall be tested using gauges specifically
designed for the testing of backflow prevention assenblies. Gauges shall be
tested annually for accuracy in accordance with the University of Southern

California' s Foundation of Cross Connection Control and Hydraulic Research
or the American Water Works Associ ati on Manual of Cross Connection (Manua
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M 14). Report formfor each assenbly shall include, as a minimm the
fol | owi ng:

Dat a on Device Data on Testing Firm

Type of Assenbly Nanme

Manuf act ur er Addr ess

Model Nunber Certified Tester

Serial Number Certified Tester No.

Si ze Dat e of Test

Locati on

Test Pressure Readings Serial Nunmber and Test Data of

Gauges

If the unit fails to neet specified requirements, the unit shall be repaired
and retested

3.7.2 Syst em Fl ushi ng
3.7.2.1 During Fl ushing

Bef ore operational tests or disinfection, potable water piping system shal
be flushed with potable water. Sufficient water shall be used to produce a
water velocity that is capable of entraining and renoving debris in al
portions of the piping system This requires sinultaneous operation of al
fixtures on a common branch or nmain in order to produce a flushing velocity
of approximately 4 fps (1.2 neters per second) through all portions of the
pi ping system In the event that this is inpossible due to size of system
the Contracting O ficer (or the designated representative) shall specify the
nunber of fixtures to be operated during flushing. Contractor shall provide
adequat e personnel to nmonitor the flushing operation and to ensure that
drain lines are unobstructed in order to prevent flooding of the facility.
Contractor shall be responsible for any flood danage resulting fromflushing
of the system Flushing shall be continued until entrained dirt and ot her
foreign materials have been renmoved and until discharge water shows no

di scol orati on.

3.7.2.2 After Flushing

System shall be drained at |ow points. Strainer screens shall be renoved,
cl eaned, and replaced. After flushing and cl eaning, systens shall be
prepared for testing by imediately filling water piping with clean, fresh
pot abl e water. Any stoppage, discoloration, or other danmage to the finish,
furnishings, or parts of the building due to the Contractor's failure to
properly clean the piping systemshall be repaired by the Contractor. Wen
the systemflushing is conplete, the hot-water system shall be adjusted for
uni formcirculation. Flushing devices and automatic control systens shal
be adjusted for proper operation. All faucets and drinking water fountains,
to include any device considered as an end point device by NSF 61, Section
9, shall be flushed a m nimum of 0.25 gallons (1 L) per 24 hour period, ten
times over a 14 day period.

3.7.3 Operational Test
Upon conpl etion of flushing and prior to disinfection procedures, the
Contractor shall subject the plunbing systemto operating tests to

denmonstrate satisfactory functional and operational efficiency. Such
operating tests shall cover a period of not |ess than 8 hours for each
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3.

system and shall include the following information in a report with
conclusion as to the adequacy of the system

a. Tinme, date, and duration of test.

b. Water pressures at the nost renote and the highest fixtures.
c. Operation of each fixture and fixture trim

d. Operation of each valve, hydrant, and faucet.

e. Punp suction and discharge pressures.

f. Tenperature of each donmestic hot-water supply.

g. Operation of each floor and roof drain by flooding with water.
h. Operation of each vacuum breaker and backfl ow preventer.

i. Conplete operation of each water pressure booster system including
punp start pressure and stop pressure.

j. Conpressed air readings at each conpressor and at each outlet. Each
i ndi cating instrunent shall be read at 1/2 hour intervals. The
report of the test shall be submitted in quadruplicate. The
Contractor shall furnish instruments, equi pnent, and personne
required for the tests; the Governnent will furnish the necessary
water and electricity.

7.4 Di si nfection

After operational tests are conplete, the entire donestic hot- and col d-

wat er distribution systemshall be disinfected. Systemshall be flushed as
speci fied, before introducing chlorinating naterial. The chlorinating

mat eri al shall be hypochlorites or liquid chlorine. Water chlorination
procedure shall be in accordance with AWM M20. The chlorinating materia
shall be fed into the water piping systemat a constant rate at a
concentration of at |least 50 parts per mllion (ppm). A properly adjusted
hypochl orite solution injected into the main with a hypochlorinator, or
liquid chlorine injected into the main through a solution-feed chlorinator
and booster punp, shall be used. The chlorine residual shall be checked at
intervals to ensure that the proper |level is maintained. Chlorine
application shall continue until the entire main is filled. The water shal
remain in the systemfor a mninmmof 24 hours. Each valve in the system
bei ng di sinfected shall be opened and cl osed several tines during the
contact period to ensure its proper disinfection. Follow ng the 24-hour
period, no |less than 25 ppm chlorine residual shall remain in the system

Wat er tanks shall be disinfected by the addition of chlorine directly to the
filling water. Following a 6 hour period, no |less than 50 ppm chl ori ne
residual shall remain in the tank. |[If after the 24 hour and 6 hour hol di ng
peri ods, the residual solution contains |ess than 25 ppm and 50 ppm chl ori ne
respectively, flush the piping and tank with potable water, and repeat the
above procedures until the required residual chlorine levels are satisfied
The system i ncluding the tanks shall then be flushed with cl ean water unti
the residual chlorine level is reduced to | ess than one part per mllion
During the flushing period each valve and faucet shall be opened and cl osed
several times. Sanples of water in disinfected containers shall be obtained
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from several |ocations selected by the Contracting Oficer. The sanples of
wat er shall be tested for total coliformorganisns (coliformbacteria, feca
coliform streptococcal, and other bacteria) in accordance with AWM EWN
The testing nethod used shall be either the nmultiple-tube fernmentation
techni que or the nenbrane-filter technique. Disinfection shall be repeated
until tests indicate the absence of coliformorganisns (zero nmean coliform
density per 100 mlliliters) in the sanples for at least 2 full days. The
systemw || not be accepted until satisfactory bacteriol ogical results have
been obt ai ned

3.7.5 Fl ushi ng of Potable Water System

As an option to the system flushing specified above, the potable water
system shal |l be flushed and conditioned until the residual level of lead is
| ess than that specified by the base industrial hygienist. The water supply
to the building shall be tested separately to ensure that any |ead

contami nation found during potable water systemtesting is due to work being
performed inside the buil ding.

3.8 PLUMBI NG FI XTURE SCHEDULE
Ceneral Note: All fixtures to be commercial quality equi pnent.
P-1 WATER CLOSET:
Si phon-jet, elongated bow, top supply spud, ASME Al12.19.2M wall nounted
Seat - | APMO Z124.5, Type A, white plastic, elongated, open front.
Fl ushomet er Val ve - ASSE 1037, |arge di aphragmtype wi th non-hol d-open
feature, backcheck angle control stop, and vacuum breaker. M ni mum upper
chanber inside dianeter of not |less than 2-5/8 inches (66.7 mm) at the point

where the diaphragmis seal ed between the upper and | ower chanbers. The
maxi nrum wat er use shall be 1.6 gallons (6 liters) per flush

P-2 WATER CLOSET HANDI CAPPED:

Hei ght of top rimof bowl shall be in accordance with CABO All17.1; ot her
features are the sanme as P-1

P-3 URI NAL:

Wal | hanging, with integral trap and extended shields, ASME All1l2.19.2M
si phon jet or washout. Top supply connection, back outlet.

Fl ushoneter Valve - Simlar to Flushoneter Valve for P-1. The maxi num wat er
use shall be 1 gallon (3.8 liters) per flush

P-4 LAVATORY

Manuf acturer's standard sink depth, vitreous china ASME All1l2. 19.2M
countertop, oval

Faucet - Faucets shall neet the requirenments of NSF 61, Section 9. Faucets
shall be single control, mxing type. Faucets shall have netal replaceable
cartridge control unit or metal cartridge units wi th diaphragm whi ch can be
repl aced wi thout special tools. Valves and handles shall be copper all oy.
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Connection between val ve and spout for center-set faucet shall be of rigid
netal tubing. Flow shall be limted to 0.25 gallon (1 liter) per cycle at a
flow ng water pressure of 80 psi (549 kPa) if a netering device or fitting
is used that linmts the period of water discharge such as a foot switch or
fixture occupancy sensor. |If a netering device is not used, the flow shal
be limted to 0 gom (0.32 liters per second) at a flowi ng pressure of 80 ps
(549 kPa).

Handl es - Lever type. Cast, forned, or drop forged copper all oy.
Drain - Strainer shall be stainless steel
All aspects of fixture installation shall be in accordance with CABO Al117.1

P-5 LAVATORY
Same as P4 except wall hung, |edge back

Faucet - Faucets shall neet the requirenments of NSF 61, Section 9. Faucets
shall be single control, mxing type. Faucets shall have netal replaceable
cartridge control unit or metal cartridge units wi th diaphragm which can be
replaced wi thout special tools. Valves and handl es shall be copper all oy.
Connecti on between val ve and spout for center-set faucet shall be of rigid
netal tubing. Flow shall be limted to 0.25 gallon (1 liter) per cycle at a
flowi ng water pressure of 80 psi (549 kPa) if a netering device or fitting
is used that limts the period of water discharge such as a foot switch or
fixture occupancy sensor. |If a nmetering device is not used, the flow shal
be limted to O gpom (0.32 liters per second) at a flowi ng pressure of 80 ps
(549 kPa).

Handl es - Lever type. Cast, forned, or drop forged copper all oy.

Drain - Strainer shall be stainless steel

Al'l aspects of fixture installation shall be in accordance with CABO Al1l7.1
P-6 KITCHEN SI NK

Ledge back with holes for faucet and spout double bow 32 x 21 inches (812.8
X 533.4 nm stainless steel ASME All12. 19. 3M

Faucet and Spout - Faucets shall nmeet the requirenments of NSF 61, Section 9
Cast or wought copper alloy. Aerator shall have internal threads. Flow
shall be limted to 2.0 gallon (8 liter) at a flowing water pressure of 80
psi (549 kPa).

Handl e - Cast copper alloy, wought copper alloy, or stainless steel
Single | ever type

Drain Assenbly - Plug, cup strainer, crossbars, jamnuts, washers,
couplings, stopper, etc., shall be copper alloy or stainless steel

P-7 SERVI CE SI NK
Enanel ed cast iron ASME Al12.19.1M copper alloy, stainless steel ASME

Al112.19.3M or narble chip and white portland cenent Terrazzo, corner, floor
nmounted 24 inches (609.6 nmm) square, 6-3/4 inches (171.5 m) deep
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Faucet and Spout - Integral cast or wought copper alloy, with top or bottom
brace, with backflow preventer. Faucets shall have replaceable seat and the
washer shall rotate onto the seat. Handles shall be lever type. Strainers
shal | have internal threads

Drain Assenbly - Stainless steel strainer
Trap - Cast iron, mininum3 inch (7.5 cnm) dianeter
P-8 SHOVER:

Shower heads, CID A-A-240 other than energency showers, shall be adjustable
spray type and shall include a non-renovable, tanperproof device to limt
water flowto 2.5 gpm (0.16 liters per second) and nexi mum of 110 degrees F
(43 degrees C) when tested in accordance with ASME All12.18. 1M

Shower head shall be stainless steel or chrom um plated brass with bal
joint. Handles shall be chrome-plated die cast zinc alloy. Control valves
shall be copper alloy and have netal integral parts of copper alloy, nicke
all oy, or stainless steel. Valves shall be thernostatic mxing type
Shower head shall be vandal proof with integral back

P-9 WATER COOLER DRI NKI NG FOUNTAI NS

Surface Wall-Muwunted - Surface wall-nmunted units shall be as approved,
based on availability. The bow shall be nade of stainless steel. The unit
shal | have conceal ed fasteners and be for interior installation

Drinking fountains shall neet the requirenents of NSF 61, Section 9. Water
cool er drinking fountains shall: be self contained, conformto ARl 1010,
use one of the fluorocarbon gases conformng to ARl 700 and ASHRAE 34 which
has an Ozone Depletion Potential of |ess than or equal to 0.05, have a
capacity to deliver 8 gph (30.2 liters per hour (8 gph)) of water at 50
degrees F (10 degrees C) with an inlet water tenperature of 80 degrees F (27
degrees C) while residing in a roomenvironnment of 90 degrees F (32 degrees
C), and have self-closing valves. Self-closing valves shall have automatic
stream regul ators, have a flow control capability, have a push button
actuation or have a cross-shaped index netal turn handl e w thout a hood
Exposed surfaces of stainless steel shall have No. 4 general polish finish
Spouts shall provide a flow of water at |east 4 inches (100 nm) high so as
to allow the insertion of a cup or glass under the flow of water

P-10 Handi capped - Handi capped units shall be conbined standard and

handi capped semni -recessed wal | -mounted. The di mensions shall be as approved
based on availability. The unit shall clear the floor or ground by at |east
8 inches (200 m). A clear knee space shall exist between the bottom of the
bow and the floor or ground of at |east 27 inches (685 nm and between the
front edge of the bow and the body of the unit of at |east 8 inches (200
nm. A 8 inch (200 mm) wide clear space shall exist on both sides of the
unit. The spout height shall be no nore than 36 inches (1 m) above the
floor or ground to the outlet. The spout shall be at the front of the unit
and direct the water flowin a trajectory that is parallel or nearly
parallel to the front of the unit. The bow shall be 6-1/2 inches (165.1
nm) high, nmade of stainless steel and be for interior installation
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P-11 FLOOR DRAI N:

General service round floor drain with cast heavy iron body and nickel
bronze strainer head.

P-12 FLOOR DRAI N:

General service round floor drain with cast heavy iron body and ni ckel
bronze strainer head. Floor drain to be furnished with an integral trap
pri mer.

P-13 WALL HYDRANT:

Bronze chrone plated freeze proof hydrant with integral vacuum breaker, "T"
key handl e, 3/4-inch hose connection and 12 inches | ong.

P-14 WALL HYDRANT:

Bronze chrone plated hydrant with integral vacuum breaker,"T" key handl e,
3/ 4-inch hose connecti on.

RD-1 ROOF DRAI N:
Low profile cast iron body, cast iron done with underdeck cl anping.
RD-2 OVERFLOW DRAI N:

Fl oodi ng type, cast iron body, cast iron donme, cast iron standpi pe and under
deck cl anpi ng.

3.9 POSTED | NSTRUCTI ONS

Framed instructions under glass or in |am nated plastic, including wiring
and control diagrans showi ng the conplete |ayout of the entire system shal
be posted where directed. Condensed operating instructions expl aining
preventive nmmintenance procedures, nethods of checking the system for nornal
saf e operation, and procedures for safely starting and stopping the system
shall be prepared in typed form framed as specified above for the wiring
and control diagrans and posted beside the diagrans. The franed

i nstructions shall be posted before acceptance testing of the systens.
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3.

10 TABLES

TABLE |

Pl PE AND FI TTI NG MATERI ALS FOR
DRAI NAGE, WASTE, AND VENT PI PI NG SYSTEMS

Cast iron soil pipe and fittings, hub
and spigot, ASTM A 74 with
conpressi on gaskets

Cast iron soil pipe and fittings hubl ess,
CI SPI 301 and
ASTM A 888

Cast iron drainage fittings, threaded,
ASME B16. 12 for use with
[tem 10

Cast iron screwed fittings (threaded)
ASME B16.4 for use with Item 10

Grooved pi pe couplings, ferrous and
non-f errous pi pe ASTM A 536
and ASTM A 47/ A 47M

Ductile iron grooved joint fittings
for ferrous pipe ASTM A 536

and ASTM A 47/ A 47M for use with
Item 5

Bronze sand casting grooved joint
pressure fittings for non-ferrous pipe
ASTM B 584, for use with Item5

W ought copper grooved joint pressure
pressure fittings for non-ferrous pipe
ASTM B 75 (ASTM B 75M C12200,

ASTM B 152/B 152M (C11000,

ASME B16. 22

ASME B16.22 for use with Item5

Mal | eabl e-iron threaded fittings,
gal vani zed ASME B16. 3
for use with Item 10

10 Steel pipe, seanl ess gal vani zed,

ASTM A 53/ A 53M Type S, Grade B

11 Seam ess red brass pipe, ASTM B 43
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12

13

14

15

16

17

18

19

Bronzed fl anged fittings,
ASME B16. 24 for use
with Itens 11 and 14

Cast copper alloy solder joint
pressure fittings, ASME B16. 18
for use with Item 14

Seanml ess copper pipe, ASTM B 42

Cast bronze threaded fittings,
ASME B16. 15

Copper drai nage tube, (DW), X*
ASTM B 306

W ought copper and wrought X
al | oy sol der-joint drainage
fittings. ASME B16. 29

Cast copper alloy solder joint X
drai nage fittings, DW
ASME B16. 23

Process gl ass pipe and fittings,
ASTM C 1053

SERVI CE

Under gr ound Vent
Aboveground Vent

*TMTMOO®>

- Hard Tenper

TABLE |1

PI PE AND FI TTI NG MATERI ALS FOR PRESSURE PI PI NG SYSTEMS

Under ground Bui |l ding Soil, Waste and Storm Drain
Aboveground Soil, Waste, Drain In Buildings

I nterior Rainwater Conductors Aboveground
Corrosive Waste And Vent Above And Bel owground

x-k

Seanl ess copper water tube, X* *

ASTM B 88, ASTM B 88M

Cast copper all oy sol der-joint X
pressure fittings,

ASME B16. 18

for use with Items 8 and 9

Fittings: brass or bronze; X
ASME B16. 15, and

ASME B16. 18

ASTM B 828
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A - Cold Water Aboveground

B - Hot Water 180 degrees F (82 degree C) Maxi num Abovegr ound

D - Cold Water Service Bel owground to include trap primnng

I ndi cated types are mni mum wal | thicknesses.

** - Type L - Hard

*** . Type K - Hard tenper with brazed joints only or type K-soft tenper
Wi thout joints in or under floors

**** - |n or under slab floors only brazed joints
TABLE 111
STANDARD RATI NG CONDI TI ONS AND M NI MUM PERFORMANCE RATI NGS FOR WATER HEATI NG
EQUI PMENT

A.  STORAGE WATER HEATERS

STORAGE

CAPACI TY I NPUT
FUEL GALLONS RATI NG TEST PROCEDURE REQUI RED
PERFORMANCE
Elect. 120 nax. 12 kW max. 10 CFR 430 EF = 0.95-0.00132V

m ni mum

Elect. 120 min. OR 12 kWmnn. ASHRAE 90. 1 SL = 1.9 Wsq. ft.
(Addenda B) maxi mum

TERMS:

EF = Energy factor, overall efficiency.

ET = Thermal efficiency with 70 degrees F delta T.

EC = Conbustion efficiency, 100 percent - flue |l oss when snoke = 0
(trace is pernmtted).

SL = Standby loss in Wsq. ft. based on 80 degrees F delta T, or in
percent per hour based on nom nal 90 degrees F delta T.

HL = Heat |oss of tank surface area

V = Storage volume in gallons

End of Section
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Rei ssued for clarity by Anendnent R0003

SECTI ON 16264
Dl ESEL- GENERATOR SET, STATI ONARY 15-300 KW STANDBY APPL| CATI ONS
PART 1 GENERAL
1.1 Bl D FORM | NFORMATI ON
The hardware and work of this Section shall be supplied under Option 0013.
1.2 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.
AMERI CAN NATI ONAL STANDARDS | NSTI TUTE ( ANSI)
ANS|I C12.11 (1987; R 1993) Instrument Transformers for
Revenue Metering, 10 kV BIL through 350 kV
BIL (0.6 kV NSV through 69 kV NSV)

ANS|I C39.1 (1981; R 1992) Requirenents for Electrica
Anal og | ndicating Instrunments

AMERI CAN SCCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM A 53/ A 53M (1999b) Pi pe, Steel, Black and Hot-Di pped
Zi nc- Coat ed, W&l ded and Seamnl ess
ASTM A 106 (1999el ) Seamnl ess Carbon Steel Pipe for High-
Tenperature Service
ASTM A 135 (1997c) Electric-Resistance-Wl ded Steel Pipe
ASTM A 181/ A 181M (2000) Carbon Steel Forgings for Ceneral -

Pur pose Pi pi ng

ASTM A 234/ A 234M (2000) Piping Fittings of Wought Carbon
Steel and Alloy Steel for Mderate and High
Tenperature Service

ASTM D 975 (1998b) Diesel Fuel Gls

ASME | NTERNATI ONAL ( ASMVE)

ASME BL16. 3 (1998) Muall eable Iron Threaded Fittings

ASME B16.5 (1996; B16.5a) Pipe Flanges and Fl anged
Fittings NPS 1/2 thru NPS 24

ASME B16. 11 (1996) Forged Fittings, Socket-Welding and
Thr eaded
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ASME B31.1

ASME BPVC SEC I X

(1998) Power Piping

(1998) Boiler and Pressure Vessel Code;
Section I X, Welding and Brazing
Qualifications

ASSOCI ATI ON OF EDI SON | LLUM NATI NG COMPANI ES ( AEI C)

AEI C CS5

AElI C CS6

(1994; CSba-1995) Cross-Linked Polyethyl ene
I nsul at ed Shi el ded Power Cables Rated 5
Through 46 kV

(1996) Ethyl ene Propyl ene Rubber Insul ated
Shi el ded Power Cables Rated 5 Through 69 kV

ELECTRI CAL GENERATI NG SYSTEMS ASSOC!I ATI ON ( EGSA)

EGSA 101P

I NSTI TUTE OF ELECTRI CAL

| EEE C2

| EEE Std 1

| EEE Std 48

| EEE Std 100

| EEE Std 120

| EEE Std 404

| EEE Std 519

(1995a) Engine Driven Generator Sets
AND ELECTRONI CS ENG NEERS (| EEE)
(1997) National Electrical Safety Code

(1986; R 1992) General Principles for
Tenperature Limts in the Rating of Electric
Equi prent and for the Eval uati on of

El ectrical Insulation

(1998) Standard Test Procedures and
Requirements for Alternating-Current Cable
Term nations 2.5 kV through 765 kV

(1997) I EEE Standard Dictionary of Electrica
and El ectronics Terns

(1989) Electrical Measurenments in Power
Circuits

(1993) Cable Joints for Use with Extruded
Dielectric Cable Rated 5000 V Through 138 000
V and Cable Joints for Use wi th Lam nated
Dielectric Cable Rated 2500 V Through 500 000
Y

(1992) Harrnonic Control in Electrical Power
Syst ens

MANUFACTURERS STANDARDI ZATI ON SOCI ETY OF THE VALVE AND FI TTI NGS

| NDUSTRY ( MSS)

M5S SP-58

M5S SP- 69

DACA67- 03- R- 0210

(1993) Pi pe Hangers and Supports - Materials,
Desi gn and Manufacture

(1996) Pi pe Hangers and Supports - Selection
and Application
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M5S SP- 80

NEMA

NENVA

NEMA

NEMA

NEMA

NEMA

NEMA

NFPA

NFPA

NFPA

SAE ARP 892

Ft .

Lewi s, WA.

(1997) Bronze Gate, d obe, Angle and Check
Val ves

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMVA)

AB 1

ICS 2

WC 74

MG 1

PB 1

SG 3

(1993) Mol ded Case Circuit Breakers and
Mol ded Case Switches

(1993) Industrial Controls and Systens
Controllers, Contactors, and Overl oad Rel ays
Rat ed Not More Than 2,000 Volts AC or 750
Vol ts DC

(1993) Industrial Control and Systens,
Encl osures

(2000) 5-46 kV Shiel ded Power Cable for Use
in the Transm ssion and Distribution of

El ectric Energy

(1998) Mdtors and Cenerators

(1995) Panel boards

(1995) Power Switching Equi pnent

NATI ONAL FI RE PROTECTI ON ASSCCI ATI ON ( NFPA)

30

37

70

(1996; Errata TIA 96-2) Flammble and
Combusti bl e Li qui ds Code

(1998) Installation and Use of Stationary
Conmbusti on Engi nes and Gas Turbi nes

(2002) National Electrical Code

SOCI ETY OF AUTOMOTI VE ENG NEERS | NTERNATI ONAL ( SAE)

SAE J 537

(1965; R 1994) D-C Starter-Generator, Engine

(1996) Storage Batteries

UNDERWRI TERS LABORATORI ES (UL)

UL 489

UL 891

UL 1236

DACA67- 03- R- 0210

(1996; Rev thru Dec 1998) Ml ded-Case Circuit
Br eakers, Mol ded-Case Switches, and Circuit-
Br eaker Encl osures

(1994; Rev thru Jan 1995) Dead- Front
Swi t chboar ds

(1994; Rev thru Mar 1999) Battery Chargers
for Charging Engine-Starter Batteries
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1.3 SUBM TTALS
Government approval is required for submittals with a "G' designation
subm ttals not having a "G' designation are for information only. \When
used, a designation followi ng the "G' designation identifies the office that
will reviewthe submttal for the Governnent. The follow ng shall be
submitted in accordance with Section 01330 SUBM TTAL PROCEDURES
SD- 02 Shop Drawi ngs
Operation Manual; G

a. Base-nmounted equi prent, conplete with base and attachnents
i ncl udi ng anchor bolt tenplate and recommended cl earances for
mai nt enance and operation.

b. Starting system

c. Fuel system

d. Cooling system

e. Exhaust system

f. Electric wiring of relays, breakers, progranmmble
controllers, and switches including single |ine and wiring
di agr ans.

g. Lubrication system including piping, punps, strainers,
filters, heat exchangers for |ube oil and turbocharger cooling,

el ectric heater, controls and wring.

h. Location, type, and description of vibration isolation
devi ces.

i. The safety system including wiring schematics.

j. One-line schematic and wi ring diagrans of the generator
exciter, regulator, governor, and all instrumentation.

k. Panel |ayouts.

I. Mounting and support for each panel and mmj or piece of
el ectrical equipnment.

m  Engi ne-generator set rigging points and lifting instructions.
Accept ance; G

Drawi ngs which accurately depict the as-built configuration of
the installation, upon acceptance of the diesel-generator set
installation. Layout draw ngs shall be revised to reflect the as-
built conditions and submitted with the as-built draw ngs.

SD- 03 Product Data

Per f ormance Tests; G
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Cal cul ati ons of the engi ne and generator output power capability,
i ncluding efficiency and parasitic |oad data.

Sound Limtations; G

Sound power |evel data for the packaged unit operating at 100%
load in a free field environnent. The data shoul d denonstrate
conpliance with the sound linmitation requirements of this
speci fication.
Cenerator; G

Each generator KWrating and short circuit capacity (both
symetric and asymetric).

I ntegral Main Fuel Storage Tank; G

Cal cul ations for the capacity of each storage tank, including
al l owances for recirculated fuel, usable tank capacity, and
duration of fuel supply.
Power Factor; G

CGenerator capability curve show ng generator kVA output (kWyvs.
kvar) for both | eading and | aggi ng power factors ranging fromO to
1.0.
Ti me-Delay on Alarms; G

The magni tude of nonitored val ues which define alarmor action
setpoints, and the tolerance (plus and/or mnus) at which the
device activates the alarmor action.

Cooling System G

a. The maxi mum and m ni num al | owabl e inlet tenperatures of the
cooling air.

b. The maxi mum al | owabl e tenperature rise in the cooling air
across the engine.

c. The mnimum allowable inlet fuel tenperature.
Manuf acturer's Catal og; G

Manuf acturer's standard catal og data describing and depicting
each engi ne-generator set and all ancillary equi pment in sufficient
detail to denonstrate specification conpliance.
Vi bration |Isolation; G

Vi bration isolation system performance data for the range of
frequenci es generated by the engi ne-generator set during operation
fromno load to full |oad and the maxi mum vibration transnmitted to

the floor. Description of seismic qualification of the engine-
generator mounting, base, and vibration isolation
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Instructions; G

Instructions including: the manufacturer's pre-start checkli st
and precautions; startup procedures for test node, nmanual -start
node, and automatic-start node, (as applicable); running checks,
procedures, and precautions; and shutdown procedures, checks, and
precautions. |Instructions shall include procedures for
interrel ated equi pmrent (such as heat recovery systens, co-
generation, |oad-shedding, and automatic transfer swi tches).
Instructions shall be weatherproof, |lam nated in plastic, franed,
and posted where directed. Posted data shall include wiring and
control diagrans showi ng the key mechanical and electrical contro
el enents, and a diagrammtic |ayout of the system

Experience; G

St at enent showi ng that each conponent manufacturer has a nini num
of 3 years experience in the manufacture, assenbly and sal e of
conmponents used with stationary diesel-engine generator sets for
comerci al and industrial use.

St at enent showi ng that the engi ne-generator set
manuf act urer/assenbl er has a mnimum of 3 years experience in the
manuf acture, assenbly and sal e of stationary diesel engine-
generator sets for commercial and industrial use.

Fi el d Engi neer; G

Aletter listing the qualifications, schools, formal training,
and experience of the field engineer

Site Welding; G

Aletter listing the welder qualifying procedures for each
wel der, conplete with supporting data such as test procedures used,
what was tested to, and a |list of the names of all welders and
their qualifications synbols.

General Installation; G

A conpl ete copy of the manufacturer's installation procedures. A
detail ed description of the manufacturer's recomended break-in
procedure.

SD- 06 Test Reports
Onsite Inspection and Tests; G

a. Aletter giving notice of the proposed dates of all onsite
i nspections and tests at |east 14 days prior to beginning tests.

b. A detailed description of the Contractor's proposed
procedures for onsite tests including the test including the test
plan and a listing of equi pment necessary to performthe tests.
Submi ssion shall be at |east 20 days prior to beginning tests.
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c. Six copies of the onsite test data described belowin 8-1/2 x
11 inch (216 x 279 mm ) 3-ring binders with a separate section for
each test. Sections shall be separated by dividers with tabs.

Data plots shall be full size 8-1/2 x 11 inches (216 x 279 mm)
m nimum, showing all grid lines, with full resolution

(1) A description of the procedures for onsite tests.
(2) A list of equiprment used, with calibration certifications.

(3) A copy of neasurenments taken, with required plots and
graphs.

(4) The date of testing.
(5) The paraneters verified.
(6) The condition specified for the paraneter
(7) The test results, signed and dated.
(8) A description of all adjustnments made.
SD-07 Certificates
Vi bration Isolation; G

Torsi onal analysis including prototype testing or cal cul ations
which certify and denonstrate that no damagi ng or dangerous
torsional vibrations will occur when the prinme nover is connected
to the generator, at synchronous speeds, plus/mnus 10%

CGeneral Requirenments; G

a. Prototype Tests: Mnufacturer's standard certification that
prototype tests were performed for the generator nodel proposed.

b. Reliability and Durability: Documentation which cites engines
and generators in simlar service to denonstrate conpliance with
the requirenents of this specification. Certification does not

excl ude annual technol ogical inprovenments nmade by a manufacturer in
the basic standard nmodel set on which experience was obtai ned,

provi ded parts interchangeability has not been substantially
affected and the current standard nodel neets all the performance
requi renments of this specification. For each different set, 2 like
sets shall have perforned satisfactorily in a stationary power
application, independent and separate fromthe physical |ocation of
the manufacturer's and assenbler's facilities, for a m nimum of 2
consecutive years without any failure to start, including periodic
exercise. The certification shall state that for the set proposed
to nmeet this specification, there were no failures resulting in
downtime for repairs in excess of 72 hours or any failure due to
overheating during 2 consecutive years of service. Like sets are
of the sanme nodel, speed, bore, stroke, number and configuration of
cylinders, and output power rating. Like generators are of the
same nodel, speed, pitch, cooling, exciter, voltage regul ator and
out put power rating. A list shall be provided with the name of the
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1

installations, conpletion dates, and nane and tel ephone nunber of a
poi nt of contact.

c. Flywheel Balance: Manufacturer's certification that the

fl ywheel has been statically and dynami cally bal anced and is
capabl e of being rotated at 125% of rated speed wi thout vibration
or danmge.

Em ssions; G

A certification fromthe engi ne manufacturer stating that the
engi ne exhaust emi ssions neet federal, state, and |ocal regulations
and restrictions specified. At a mninmum this certification shal
i nclude em ssion factors for criteria pollutants including nitrogen
oxi des, carbon nonoxi de, particulate matter, sulfur dioxide, non-
met hane hydrocarbon, and for hazardous air pollutants (HAPs).

Sound limtations; G

A certification fromthe manufacturer stating that the sound
em ssi ons nmeet the specification

Mat eri al s and Equi pnent; G

A letter stating that where materials or equi pnment are specified
to conmply with requirements of UL, or other standards, witten
proof of such conpliance has been obtained. The |abel or listing
of the specified agency, or a witten certificate from an approved,
nati onal |y recogni zed testing organi zati on equi pped to perform such
services, stating that the itens have been tested and conformto
the requirenents and testing nethods of the specified agency are
accept abl e as proof.

Factory Inspection and Tests; G

A certification that each engi ne generator set passed the factory
tests and inspections and a |list of the test and inspections.

I nspections; G

A letter certifying that all facilities are conplete and
functional, that each systemis fully functional, and that each
item of equipnent is conplete, free from damage, adjusted, and
ready for beneficial use.

Cooling System G

Certification that the engi ne-generator set and cooling system
function properly in the anbi ent tenperatures specified.

4 SYSTEM DESCRI PTI ON

Each engi ne-generator set shall be provided and installed conplete and

totally functional, with all necessary ancillary equipnent to include air
filtration; starting system generator controls, protection, and isolation

i nstrumentation; |ubrication; fuel system cooling system and engine
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exhaust system Each engi ne generator set shall satisfy the requirenents

specified in the Engi ne Generator Paraneter Schedul e
1.4.1 Engi ne- Gener at or Paraneter Schedul e

ENG NE GENERATOR PARAMETER SCHEDULE

Servi ce Load 400 kVA

Power Fact or 0.8 |l aggi ng

Motor Starting kVA (maxi mum 33 kVA

Maxi num Speed 1800 r pm

Engi ne- Generator Application st and- al one

Engi ne Cooling Type wat er/ et hyl ene gl yco
Heat Exchanger Type fin-tube

Gover nor Type Dr oop

Frequency Regul ati on (droop) 3% (max.)

(No load to full | oad)

Frequency Bandwi dt h +0. 25%
(steady state)
Vol t age Regul ation + 2% (max.)
(No load to full | oad)
Vol t age Bandwi dt h +2%
(steady state)
Frequency 60 Hz
Vol t age 480 volts
Phases 3 Phase, We
M ni mum Gener at or 0.16 per unit Subtransient
React ance
Nonl i near Loads 150 kVA
Max Time to Start and be Ready to 10 seconds
Assume Load
Max Summer CQutdoor Tenp 110 degrees F
(Ambi ent)
Mn Wnter Qutdoor Tenp 18 degrees F
(Ambi ent)
Installation Elevation 322 feet (98 neters) above
sea | eve
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1.4.2 Qut put Capacity

Cenerator set shall provide power equal to the sum of service |oad plus the
machi ne's efficiency | oss and associated ancillary equi pnent | oads. Rated
out put capacity shall al so consider engine and/or generator oversizing
required to neet requirenments in paragraph Engi ne-Generator Paraneter
Schedul e

1.4.3 Power Rating

St andby ratings shall be in accordance with EGSA 101P
1.5 GENERAL REQUI REMENTS
1.5.1 Engi ne- Gener at or Set

Each set shall consist of one engi ne, one generator, and one exciter,
nount ed, assenbl ed, and aligned on one base; and all other necessary
ancill ary equi pnent which may be nounted separately. Sets shall be
assenbl ed and attached to the base prior to shipping. Set conponents shal
be environnentally suitable for the |ocations shown and shall be the

manuf acturer's standard product offered in catal ogs for comercial or

i ndustrial use. A generator strip heater shall be provided for npisture
control when the generator is not operating

1.5.2 Namepl at es

Each maj or conponent of this specification shall have the manufacturer's
name, type or style, nodel or serial nunber, and rating number on a plate
secured to the equipnent. As a mininmm nanmeplates shall be provided for
Engi nes; Rel ays; Generators; Transforners (CT & PT); Regul ators; Punps and
punp notors; Governors; Generator Breaker

Engi nes Rel ays

Cenerators Transfornmers (CT & PT)
Regul at ors Punmps and punp notors
Gover nors Gener at or Breaker

Where the followi ng equi pnent is provided as a standard conponent by the
di esel -engi ne generator set nmanufacturer, the nanmeplate information my be
provided in the maintenance nanual in |ieu of nanepl ates.

Battery charger Heaters
Exhaust mufflers Exciters
Swi t chgear Si |l encers
Battery

1.5.3 Per sonnel Safety Device

Exposed moving parts, parts that produce high operating tenperatures, parts
whi ch nay be electrically energized, and parts that nay be a hazard to
operating personnel during nornmal operation shall be insulated, fully

encl osed, guarded, or fitted with other types of safety devices. The safety
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devices shall be installed so that proper operation of the equipnent is not
i mpai red

1.5.4 Verification of D nensions

Before perform ng work, the prem ses shall be visited and details of the
work verified. The Contracting Officer shall be advised in witing of any
di screpanci es before perform ng any work

1.5.5 Conf ormance to Codes and St andards

VWhere equi pnent is specified to conformto requirenents of any code or
standard such as UL, the design, fabrication and installation shall conform
to the code

1.5.6 Site Welding

Structural nembers shall be welded in accordance with Section 05090A

VELDI NG, STRUCTURAL. For all other welding, procedures and wel ders shall be
qualified in accordance with ASME BPVC SEC | X. Wl ding procedures qualified
by others, and wel ders and wel ding operators qualified by a previously
qualified enpl oyer nmay be accepted as permtted by ASME B31.1. Wl der
qualification tests shall be perfornmed for each wel der whose qualifications
are not in conpliance with the referenced standards. The Contracting

O ficer shall be notified 24 hours in advance of qualification tests. The
qualification tests shall be perfornmed at the work site if practical. The
wel der or wel di ng operator shall apply the assigned personal synbol near
each wel d made as a permanent record

1.5.7 Engi ne Cenerator Set Enclosure

a. Provide each engine generator assenbly with a wal k-around type, corrosion-
resi stant, weatherproof enclosure, Enclosure size and arrangenent shall permt
all operation and servicing of engine generator set frominside. Provide 30-
inch (76.2 cm) mninum wal kway wi dth, or as necessary for code-required

el ectric clearances. Provide step with hand rail at entrance.

b. Fornmed steel, 14-gauge mininum Base/anchoring frane shall be gal vani zed
angl e-type and shall facilitate renoval of enclosure from concrete foundation
as a conplete unit. Provide lifting eyes. Side panels and doors (ful

hei ght) shall not exceed 36 inches (76.2 cn) in width. All fasteners, hinges
(greasable), and hardware shall be stainless steel. Provide one-piece,

wel ded, pitched roof with provisions for support and nounting of nuffler and
exhaust pipe. Provide perineter drip edge. All doors shall be provided with
keyed | ocksets.

c. Provide sound attenuating construction to limt sound levels to those
described in this specification section Paragraph 2.6, Sound Limtations.

d. Provide switched interior incandescent |ighting, duplex receptacles (one
each side, mninmum, notorized 120V ac inlet and discharge air danpers with
bl ade and side seals, oil and water drain provisions, and funme vent
provisions. All electrical |oads shall be prewired to the distribution
panel board. Route all wiring in code-size conduit. Provide equi pment
groundi ng conductors in all circuits.
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e. Coating: Phosphate cleaned, two coats of rust-inhibitive primer, two
finish coats, ANSI 61, light grey.

f. Provide power distribution panel board to serve all engine generator set
and encl osure | oads; service shall be 60 anp, 208/ 120V ac, 3-phase.

1.5.8 Vi bration Isolation

The engi ne-generator set shall be provided with vibration-isolation in
accordance with the manufacturer's standard recomendati on

1.5.9 Experi ence

Each conponent manufacturer shall have a mninmum of 3 years experience in
the manufacture, assenbly and sal e of conponents used with stationary diese
engi ne-generator sets for conmercial and industrial use. The engi ne-
generator set manufacture/assenbler shall have a m ninumof 3 years
experience in the manufacture, assenbly and sale of stationary diese

engi ne-generator sets for conmercial and industrial use

1.5.10 Fi el d Engi neer

The engi ne-generator set manufacturer or assenbler shall furnish a qualified
field engineer to supervise the conplete installation of the engine-
generator set, assist in the performance of the onsite tests, and instruct
personnel as to the operational and naintenance features of the equipnent.
The field engi neer shall have attended the engi ne-generator nanufacturer's
training courses on installation and operation and mai ntenance for engi ne
generator sets.

1.6 STORAGE AND | NSTALLATI ON

The Contractor shall properly protect material and equi pnent in accordance
with the manufacturers reconmended storage procedures, before, during, and
after installation. Stored itens shall be protected fromthe weather and

contami nation. During installation, piping and simlar openings shall be

capped to keep out dirt and other foreign matter

1.7 OPERATI ON AND MAI NTENANCE MANUALS

The operation and nmai ntenance manual s shall be submitted and approved prior
to commencing onsite tests.

1.7.1 Operation Manua

Three copies of the operation manual in 8-1/2 x 11 inch (216 x 279 nmm
three-ring binders shall be provided. Sections shall be separated by heavy
plastic dividers with tabs which identify the material in the section

Drawi ngs shall be folded blue lines, with the title block visible, and
placed in 8-1/2 x 11 inch (216 x 279 nmm) plastic pockets with reinforced
hol es. The manual shall include

a. Step-by-step procedures for system startup, operation, and
shut down;
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b. Drawi ngs, diagrams, and single-line schematics to illustrate and
define the electrical, nechanical, and hydraulic systens with their
controls, alarms, and safety systens;

c. Procedures for interface and interaction with related systens to
i nclude automatic transfer switches.

1.7.2 Mai nt enance Manua
Three copies of the manufacturers standard nai ntenance nanual

1.8 SPECI AL TOOLS AND FI LTERS
Two sets of special tools and two sets of filters required for nmintenance
shall be provided. Special tools are those that only the nmanufacturer
provi des, for special purposes, or to reach otherw se inaccessible parts.
One handset shall be provided for each el ectronic governor when required to
i ndi cate and/or change governor response settings. Two conplete sets of
filters shall be supplied in a suitable storage box. these filters shall be
in addition to filters replaced after testing

PART 2 PRODUCTS

2.1 MATERI ALS AND EQUI PMENT
Mat eri al s and equi pnent shall be as specified

2.1.1 Circuit Breakers, Low Voltage
NEMA AB 1, UL 489, and NEMA SG 3.

2.1.2 Filter Elenments (Fuel-o0il, Lubricating-o0il, and Conbustion-air)
Manuf acturer's standard

2.1.3 I nstrunment Transforners
ANSI C12. 11.

2.1. 4 Pi pe (Sl eeves, Fuel/Lube-oil, Conpressed-Air, Cool ant and Exhaust)
ASTM A 53/ A 53M ASTM A 106 or ASTM A 135, steel pipe. Pipe smaller than 2
i nches (50 mm) shall be Schedule 80. Pipe 2 inches (50 nmm) and | arger shal
be Schedul e 40.

2.1.5 Pi pe Fl anges and Fittings

a. Pipe Flanges and Fl anged Fittings: ASTM A 181/ A 181M Class 60, or
ASME B16.5, Grade 1, Class 150.

b. Pipe Wlding Fittings: ASTM A 234/ A 234M G ade WPB or WPC, Cl ass
150, or ASME B16.11, 3000 Ib (1360.7 kg).

c. Threaded Fittings: ASME B16.3, Class 150.

d. Val ves: MSS SP-80, C ass 150.
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e. Gaskets: Manufacturers Standard.

2.1.6 Pi pe Hangers

MSS SP-58 and MSS SP-69
2.1.7 El ectrical Enclosures
2.1.7.1 Gener a

NEMA | CS 6.
2.1.7.2 Panel boar ds

NEVA PB 1.
2.1.8 El ectric Modtors

Electric notors shall conformto the requirenents of NEMA MG 1. Mdtors
shall have seal ed ball bearings, a nmaxi num speed of 1800 rpm and integra
automatic or manual reset thermal overload protectors. Mtors used indoors
shall have drip proof frames; those used outside shall be totally encl osed
AC notors larger than 1/2 Hp (373 W shall be of the squirrel cage induction
type for standard voltage of 460 volts, 60 Hz three phase power. AC notors
1/2 Hp (373 W or snaller, shall be for standard voltage 115 volts, 60 Hz,

si ngl e phase power.

2.1.9 Motor Controllers

Mot or controllers and starters shall conformto the requirenments of NFPA 70
and NEMA | CS 2.

2.2 ENG NE

Each engi ne shall operate on No. 2-D diesel confornmng to ASTM D 975, shal
be designed for stationary applications and shall be conplete with
ancilliaries. The engine shall be a standard producti on nodel described in
the manufacturer's catalog. The engine shall be naturally aspirated,
scavenged, supercharged or turbocharged. The engi ne shall be two- or four-
stroke-cycl e and conpression-ignition type. The engine shall be vertica
inline, V-, or opposed-piston type, with a solid cast block or individually
cast cylinders. The engine shall have a mninmum of two cylinders. Opposed-
pi ston type engi nes shall have no |l ess than four cylinders. Each bl ock
shall have a coolant drain port. Each engine shall be equipped with an
over speed sensor

2.3 FUEL SYSTEM

The fuel system for each engi ne generator set shall conformto the
requi renents of NFPA 30 and NFPA 37 and contain the follow ng el enents.

2.3.1 Punps
2.3.1.1 Mai n Punp

Each engi ne shall be provided with an engine driven punp. The punp shal
supply fuel at a mininumrate sufficient to provide the amunt of fue
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required to nmeet the performance indicated within the paranmeter schedul e
The fuel flow rate shall be based on neeting the | oad requirenents and al
necessary recircul ation

2.3.2 Filter

A mninum of one full flow fuel filter shall be provided for each engine
The filter shall be readily accessible and capabl e of being changed wi t hout
di sconnecting the piping or disturbing other conponents. The filter shal
have inlet and outlet connections plainly nmarked

2.3.3 Rel i ef / Bypass Val ve

A relief/bypass valve shall be provided to regulate pressure in the fue
supply line, return excess fuel to a return line, and prevent the build-up
of excessive pressure in the fuel system

2.3.4 Integral Main Fuel Storage Tank

Each engi ne shall be provided with an integral main fuel tank. Each tank
shal |l be factory installed and provided as an integral part of the diese
generator manufacturer's product. Each tank shall be provided with
connections for fuel supply line, fuel return line, local fuel fill port,
gauge, vent line, and float switch assenbly. A fuel return line cooler
shall be provided as recomended by the manufacturer and assenbler. The
tenperature of the fuel returning to the tank shall be below the flash point
of the fuel. Each engine-generator set provided with weatherproof

encl osures shall have its tank nounted within the enclosure. The fuel fill
line shall be accessible w thout opening the enclosure

2.3.4.1 Capacity

Each tank shall have capacity to supply fuel to the engine for an
uni nterrupted 12-hour period at 100% rated | oad wi thout being refilled

2.3.4.2 Local Fuel Fil

Each |l ocal fuel fill port on the day tank shall be provided with a screw on
cap.

2.3.4.3 Fuel Level Controls

a. Each tank shall have a float-switch assenbly to performthe
foll owi ng functions:

(1) Activate the "Low Fuel Level" alarmat 70% of the rated tank
capacity.
(2) Activate the "Overfill Fuel Level" alarmat 95% of the rated

tank capacity.
2.3.4.4 Arrangenent
Integral tanks may allow gravity flow into the engine. Gavity flow tanks
and any tank that allows a fuel |evel above the fuel injectors shall be

provided with an internal or external factory installed valve |ocated as
near as possible to the shell of the tank. The valve shall close when the
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engine is not operating. |Integral day tanks shall be provided with any
necessary punps to supply fuel to the engine as recommended by the generator
set manufacturer. The fuel supply line fromthe tank to the manufacturer's
st andard engi ne connection shall be wel ded pi pe

2.4 LUBRI CATI ON

Each engi ne shall have a separate |ube-o0il system conformng to NFPA 30 and
NFPA 37. Each system shall be pressurized by engine-driven oil punps. Each
system shall be furnished with a relief valve for oil pressure regulation
(for closed systenms) and a dip-stick for oil level indications. The
crankcase shall be vented in accordance with the manufacturer's
recommendati on except that it shall not be vented to the engi ne exhaust
system Crankcase breathers, if provided on engines installed in buildings
or enclosures, shall be piped to vent to the outside. The systemshall be
readily accessible for service such as draining, refilling, etc. Each
system shall pernit addition of oil and have oil-level indication with the
set operating. The systemshall utilize an oil cooler as recomended by the
engi ne manuf acturer

2.4.1 Filter

One full-flow filter shall be provided for each punp. The filter shall be
readily accessi ble and capabl e of being changed wi thout disconnecting the
pi ping or disturbing other conponents. The filter shall have inlet and
outl et connections plainly marked

2.4.2 Lube-QO'| Sensors

Each engi ne shall be equi pped with | ube-oil pressure sensors. Pressure
sensors shall be | ocated downstream of the filters and provide signals for
required indication and al arns.

2.5 COOLI NG SYSTEM

Each engi ne cooling systemshall operate automatically while the engine is
runni ng. Each cooling systemshall be sized for the maxi num sunmer outdoor
design tenperature and site elevation. Wter-cooled system cool ant shal

use a conbi nation of water and ethyl ene-glycol sufficient for freeze
protection at the m ni num wi nter outdoor tenperature specified. The maxi num
tenperature rise of the coolant across the engine shall be no nore than that
recommended and subnitted in accordance with paragraph SUBM TTALS

2.5.1 Cool ant Punps

Cool ant punps shall be the centrifugal type. Each engine shall have an
engi ne-driven primary punp. Secondary punps shall be electric notor driven
and have automatic controllers.

2.5.2 Heat Exchanger

Each heat exchanger shall be of a size and capacity to limt the nmaxi num
al l owabl e tenperature rise in the coolant across the engine to that
reconmended and subnitted in accordance with paragraph SUBM TTALS for the
maxi num sunmmer out door design tenperature and site el evation. Each heat
exchanger shall be corrosion resistant, suitable for service in anbient
conditions of application
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2.5.2.1 Fi n- Tube- Type Heat Exchanger (Radi ator)

Heat exchanger may be factory coated with corrosive resistant film providing
that corrosion neasures are taken to restore the heat rejection capability
of the radiator to the initial design requirenent via oversizing, or other
conpensating nethods. Internal surfaces shall be conpatible with liquid
fluid coolant used. Materials and coolant are subject to approval by the
Contracting Officer. Heat exchangers shall be pressure type incorporating a
pressure val ve, vacuum valve and a cap. Caps shall be designed for pressure
relief prior to renoval. Each heat exchanger and the entire cooling system
shall be capable of withstanding a m ni num pressure of 7 psi (48 kPa gauge)

Each heat exchanger shall be protected with a strong grille or screen
guard. Each heat exchanger shall have at | east two tapped holes. One
tapped hole in the heat exchanger shall be equipped with a drain cock, the
rest shall be plugged

2.5.3 Tenper ature Sensors

Each engi ne shall be equi pped with cool ant tenperature sensors. Tenperature
sensors shall provide signals for pre-high and high indication and al arns.

2.6 SOUND LI M TATI ONS

The noi se generated by the diesel generator set operating at 100 percent

| oad shall not exceed the follow ng sound pressure levels in any of the

i ndi cated frequenci es when neasured in a free field at a radial distance of
22.9 feet (7 nmeters) at 45 degrees apart in all directions.

Frequency Band Maxi mum Accept abl e
(Hz) Pressure Leve
(Deci bel s)
31 87
63 87
125 77
250 70
500 64
1, 000 61
2,000 60
4,000 60
8, 000 60

The noi se generated by the installed diesel generator set operating at 100
percent | oad shall not exceed the follow ng sound pressure |levels in any of
the indicated frequenci es when neasured at a distance of 75 feet (23 m from
the end of the exhaust and air intake piping directly along the path of

i ntake and di scharge for horizontal piping

Frequency Band Maxi mum Accept abl e
(Hz) Pressure Leve
(Deci bel s)
31 87
63 87
125 77
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2.

250 70
500 64
1, 000 61
2,000 60
4,000 60
8, 000 60

7 Al R | NTAKE EQUI PMENT

Filters and silencers shall be provided in locations that are convenient for
servicing. The silencer shall be of the high-frequency filter type, |ocated
in the air intake system as recomrended by the engi ne manuf act urer

Sil encer shall be capable of reducing the noise level at the air intake to a
poi nt bel ow the nmaxi num acceptable | evels specified in paragraph SOUND

LIM TATIONS. A conbined filter-silencer unit nmeeting requirenents for the
separate filter and silencer itens may be provided. Expansion elenents in
air-intake lines shall be rubber

. 8 EXHAUST SYSTEM

The system shall be separate and conplete for each engine. Piping shall be

supported so as to mninm ze vibration. Were a V-type engine is provided, a
V-type connector with necessary flexible sections and hardware shall connect
the engi ne exhaust outlets.

. 8.1 Fl exi bl e Sections and Expansi on Joints

A flexible section at each engine and an expansion joint at each nuffler
shal | be provided. Flexible sections and expansion joints shall have

fl anged connections. Flexible sections shall be nade of convol uted seani ess
tube without joints or packing. Expansion joints shall be the bellows type
Expansi on and flexible elenents shall be stainless steel suitable for

di esel -engi ne exhaust gas at the nmaxi mum exhaust tenperature that is

speci fied by the engi ne manufacturer. Expansion and flexible elenents shal
be capabl e of absorbing vibration fromthe engi ne and conpensation for
thermal expansi on and contraction

.8.2 Exhaust Muffl er

A chamber type exhaust muffler shall be provided. The nuffler shall be
constructed of wel ded steel and designed for outside horizontal nmounting
Eyebolts, lugs, flanges, or other itens shall be provided as necessary for
support in the location and position indicated. Pressure drop through the
nuf fl er shall not exceed the recommendati ons of the engi ne nanufacturer
Qutside nmufflers shall be zinc coated or painted with high tenperature 400
degrees F (204 degrees C) resisting paint. The nmuffler and exhaust piping
together shall reduce the noise level to |less than the nmaxi num acceptabl e
I evel listed for sound Iimtations in paragraph SOUND LI M TATIONS. The
muf fl er shall have a drain valve, nipple, and cap at the | ow point of the
muf fl er

.8.3 Exhaust Pi pi ng

Hori zontal sections of exhaust piping shall be sloped downward away fromthe
engine to a condensate trap and drain valve. Changes in direction shall be
| ong-radius. Exhaust piping, nufflers and silencers installed inside any

buil ding shall be insulated in accordance w th paragraph THERVAL | NSULATI ON
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2.

2.

and covered to protect personnel. Vertical exhaust piping shall be provided
with a hinged, gravity operated, self-closing, rain cover. Exhaust piping
shal |l be sized at a gas velocity of |ess than 5,000 feet per mnute (25.4
neters per second).

9 EM SSI ONS

The finished installation shall conmply with Federal, state, and |oca
regul ations and restrictions regarding the limts of eni ssions.

10 STARTI NG SYSTEM

The starting system for engine generator sets used in non-energency
applications shall be as follows.

10.1 Control s

An engine control switch shall be provided with functions including
run/start (manual), off/reset, and automatic node. Start-stop |ogic shal
be provided for adjustable cycle cranking and cool down operation. The

| ogic shall be arranged for manual starting and fully automatic starting in
accordance with paragraph AUTOVATI C ENG NE- GENERATOR SET SYSTEM OPERATI ON
El ectrical starting systens shall be provided with an adjustabl e cranking
limt device to limt cranking periods from 1l second up to the nmaxi num

dur ati on.

.10.2 Capacity

The starting systemshall be of sufficient capacity, at the maxi num out door
sumrer temperature specified to crank the engine w thout damage or
overheating. The system shall be capable of providing a m ninmum of three
cranki ng periods with 15-second intervals between cranks. Each cranking
period shall have a maximum duration of 15 seconds.

.10. 3 Functi onal Requirenents

Starting system shall be manufacturers recomended dc systemutilizing a
negative circuit ground. Starting motors shall be in accordance with SAE
ARP 892

.10. 4 Battery

A starting battery system shall be provided and shall include the battery,
battery rack, intercell connectors, and spacers. The battery shall be in
accordance with SAE J 537. Critical system conponents (rack, protection,
etc.) shall be sized to withstand the seisnic acceleration forces specified
The battery shall be lead-acid type, with sufficient capacity, at the

m ni mum out door wi nter tenperature specified to provide the specified
cranki ng periods. Valve-regulated |ead-acid batteries are not acceptable

.10.5 Battery Charger

A current-limting battery charger, conformng to UL 1236, shall be provided
and shall automatically recharge the batteries. The charger shall be
capabl e of an equalize charging rate for recharging fully depleted batteries
within 24 hours and a float charge rate for nmaintaining the batteries in
prime starting condition. An anmmeter shall be provided to indicate charging
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rate. A timer shall be provided for the equalize charging rate setting. A
battery is considered to be fully depleted when the output voltage falls to
a value which will not operate the engine generator set and its conponents.

2.10.6 Starting Aids

The manufacturer shall provide the foll owi ng nethods to assist engine
starting.

2.10.6.1 d ow Pl ugs

G ow plugs shall be designed to provide sufficient heat for conbustion of
fuel within the cylinders to guarantee starting at an anbient tenperature of
m nus 25 degrees F (mnus 32 degrees C)

2.10.6.2 Jacket - Cool ant Heaters

A thernostatically controlled electric heater shall be nmounted in the engine
cool ant jacketing to automatically maintain the coolant within plus or mnus
3 degrees of the control tenperature. The heater shall operate

i ndependently of engine operation so that starting times are nminimzed. The
control tenperature shall be the tenperature recommended by the engi ne
manufacturer to neet the starting tine specified.

2.11 GOVERNOR

Each engi ne shall be provided with a governor which nmaintains the frequency
within a bandwi dth of the rated frequency, over a steady-state |oad range of
zero to 100% of rated output capacity. The governor shall be configured for
saf e manual adjustnent of the speed/frequency during operation of the engine
generator set, wi thout special tools, from90 to 110 % of the rated

speed/ frequency, over a steady state |oad range of zero to 100% of rated
capacity. Droop governors shall maintain the midpoint of the frequency
bandwi dth linearly for steady-state | oads over the range of zero to 100% of
rated output capacity, with 3% droop

2.12 GENERATOR

Each generator shall be of the synchronous type, one or two bearing,
conform ng to NEMA MG 1, equipped with wi nding term nal housings in
accordance with NEMA MG 1, equi pped with an anortisseur w nding, and
directly connected to the engine. Insulation shall be Class F. Generator
design shall protect against nechanical, electrical and thernmal damage due
to vibration, 25 percent overspeeds, or voltages and tenperatures at a rated
out put capacity of 100 percent. Cenerator ancillary equi prent shall neet
the short circuit requirements of NEMA MG 1. Franes shall be the drip-proof

type.
2.12.1 Current Bal ance

At 100 percent rated |load, and | oad i npedance equal for each of the three
phases, the permissible current difference between any two phases shall not
exceed 2 percent of the largest current on either of the two phases.
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2.12.2 Vol t age Bal ance

At any bal anced | oad between 75 and 100 percent of rated |oad, the
difference in line-to-neutral voltage anong the three phases shall not
exceed 1 percent of the average line-to-neutral voltage. For a single-phase
| oad condition, consisting of 25 percent load at unity power factor placed
bet ween any phase and neutral with no | oad on the other two phases, the
maxi num si mul t aneous difference in line-to-neutral voltage between the
phases shall not exceed 3 percent of rated line to neutral voltage. The
si ngl e-phase | oad requirenent shall be valid utilizing normal exciter and
regul ator control. The interpretation of the 25 percent |oad for single
phase | oad conditions neans 25 percent of rated current at rated phase

vol tage and unity power factor

2.12. 3 Wavef orm

The deviation factor of the line-to-line voltage at zero | oad and at

bal anced full rated |load at 0.8 power factor shall not exceed 10% The RMS
of all harnonics shall be |ess than 5.0% and that of any one harnonic | ess
than 3.0% at full rated | oad. Each engi ne-generator shall be designed and
configured to neet the total harnonic distortion limts of IEEE Std 519

2.13 EXCI TER

The generator exciter shall be of the brushless type. Seni conductor
rectifiers shall have a mninmm safety factor of 300% for peak inverse

vol tage and forward current ratings for all operating conditions, including
110% generator output at 104 degrees F (40 degrees C) anbient. The exciter
and regul ator in conbination shall maintain generator-output voltage within
the limts specified

2.14 VOLTAGE REGULATOR

Each generator shall be provided with a solid-state voltage regul ator,
separate fromthe exciter. The regulator shall maintain the voltage within
a bandwi dth of the rated voltage, over a steady-state |oad range of zero to
100% of rated output capacity. Regulator shall be configured for safe
manual adj ustnent of the engine generator voltage output w thout specia
tools, during operation from90 to 110% of the rated voltage over the steady
state | oad range of zero to 100% of rated output capacity. Regulation drift
shall not exceed plus or minus 0.5%for an anbi ent tenperature change of 36
degrees F (20 degrees C)

2.14.1 Steady State Performance (Regul ation or Voltage Droop).

The vol tage regul ator shall have a maxi mrum droop of 2% of rated voltage over
a load range fromO to 100% of rated output capacity and automatically

mai ntai n the generator output voltage within the specified operationa
bandwi dt h.

2.15 GENERATOR PROTECTI ON

Short circuit and overload protection for the generator shall be provided
The generator circuit breaker (IEEE Device 52) ratings shall be consistent
with the generator rated voltage and frequency, with continuous, short
circuit and interrupting current ratings to match the generator capacity.
The manufacturer shall determine the short circuit current interrupting
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rating of the breaker. The breaker shall be engi ne generator base nounted
by the engi ne-generator set manufacturer. Mol ded case breakers shall be
provided with shunt trip. Surge protection shall be provided for each phase
of the generator, to be nounted at the generator termnnals

2.15.1 Main Circuit Breaker
a. Type: Mol ded case.
b. Current Rating: 600 anp.
c. Interrupt Rating 42,000 anps rns symretrical at 480 volts.
d. Trips:
1) Solid state, runs sensing.
2) Adjustable Functions: Long-tinme current pickup; long-tinme del ay;
normal range instantaneous short-time pickup; short-time delay with
I 2t function; ground fault pickup; ground fault del ay.
e. Enclosure:
1) Rating: NEMA 250, Type 12.
2) Mounted with vibration isolation from Engi ne Generator Set.
2.15.2 Panel boar ds
Panel boards shall be netal -encl osed, general purpose, 3-phase, 4-wire, 600
volt rated, with neutral bus and continuous ground bus, conform ng to NEVA
PB 1 and UL 891. Neutral bus and ground bus capacity shall be ful
capacity. Enclosure designs, construction, materials and coatings shall be
suitable for the application and environnment. Bus continuous current rating
shall be as indicated. Current withstand rating (short circuit rating)
shall match the generator capacity. Buses shall be copper

2.15.3 Devi ces

Switches, circuit breakers, switchgear, fuses, relays, and other protective
devi ces shall be as specified in Section 16415A ELECTRI CAL WORK, | NTERI OR

2.16 SAFETY SYSTEM

Devices, wiring, renote panels, |local panels, etc., shall be provided and
installed as a conplete systemto automatically activate the appropriate
signals and initiate the appropriate actions. The safety system shall be
provided with a self-test nethod to verify its operability. Al armsignals
shal |l have manual acknow edgenent and reset devices. The alarm signa
systens shall reactivate for new signals after acknow edgnent is given to
any signal. The systens shall be configured so that |oss of any nonitoring
device shall be dealt with as an alarmon that system el enent.

2.16.1 Audi bl e Si gna

The audi bl e al arm signal shall sound at a frequency of 70 Hz at a volune of
75 dB at 10 feet (3.1 m. The sound shall be continuously activated upon
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al arm and sil enced upon acknow edgnent. Signal devices shall be |ocated as
shown.

2.16.2 Vi sual Signal Signal

The visual alarmsignal shall be a panel light. The Iight shall be normally
of f, activated to be blinking upon alarm The |ight shall change to
continuously |ight upon acknow edgenent. |f automatic shutdown occurs, the

di splay shall maintain activated status to indicate the cause of failure and
shal|l not be reset until cause of alarm has been cleared and/or restored to
normal condition. Shutdown alarns shall be red; all other alarns shall be
anber.

2.16.3 Al arns and Action Logic
2.16.3.1 Shut down

Si mul t aneous activation of the audible signal, activation of the visual
signal, stopping the engine, and opening the generator nmain circuit breakers
shall be acconpli shed.

2.16.3.2 Pr obl em
Activation of the visual signal shall be acconplished.

2.16.4 Local Al arm Panel

Devi ce/ Condi ti on/ Action/ Locati on/ No. of Manufacturers
Functi on Functi on O fering
Low Cool ant Level SD/ CP VA 3
Overvol tage Protection SD/CP VA O 3

Shut down
Under f r equency SD/ CP VA 1
Under vol t age SD/ CP VA 1
Magnetic Pickup Failure SD/ CP VA 1
Overcurrent SD/ CP VA 1
Short Circuit SD/ CP VA 1
Auxiliary Fault Alarm CP VA 1
Audi bl e Alarm CP AA 1
Overcurrent CP VA 1
O | Pressure Sender Fault CP VA 1
Weak Battery CP VA 1

A local alarm panel shall be provided with the followi ng shutdown and al arm
functions as indicated and including the listed Corps of Engineers
requi renents, nounted either on or adjacent to the engi ne generator set.

Devi ce/ VWhat / Wher e/ Si ze NFPA 110 Cor ps of
Condi tion/ Level 2 Engrs Function
Requi r ed
Shut downs
W Al ar s
Hi gh engi ne Aut omat i c/ SD/ CP VA SD VA
tenperature j acket
wat er/
cyl i nder
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Low | ube- oi
pressure

Over speed
shut down $
al arm

Overcr ank
failure
to start

Ai r shut down
danper
(200- 600kW

Red energency
stop switch

Failure to
crank

I ntegral Min
Fuel Tank
| ow fue

limt Devicel

Condi tion/
i ndi cation
(70% vol une
remai ni ng)

Al ar ns

Low | ube- oi
pressure

Low fue

| eve

Hi gh fue
| eve

Low cool ant

Pr e- hi gh
t emper ature

Pre-1 ow
| ube- oi
pressure

Low cool ant
| eve

DACA67- 03- R- 0210

Aut omat i c/
pressure/
| eve

(110% (+ 2%
of rated
speed

Aut omati ¢/
Failure to
to start

When used

Manual Switch

Cor ps of Engrs.

Requi r ed

Cor ps of Engrs.

Requi r ed

Pressure/
| eve

Mai n tank,
3 hours
remai ni ng

I ntegral Min
Fuel Storage
Tank
95% Vol ume

Jacket water

Jacket water/
cyl i nder

SD/ CP VA

SD/ CP VA

CP VAO

CP VAO

CP VA

CP VAO

SD/ CP VA

16264- 24

SD VA

SD VA

SD/ CP

SD/ CP

SD VA

CP VA

CP VA

CP VA

CP VA

VA

VA
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Hi gh battery
vol t age

Low battery
vol t age

Battery
char ger
AC failure

AC supply not
avai l abl e

Contro
switch not
in AUTO

Low starting
air pressure

Low starting
hydraulic
pressure

SD -
CP -
VA -
AA -
o -

Shut Down

On Control Panel
Vi sual Al arm
Audi bl e Al arm
Opti ona

2.16.5 Ti me- Del ay on Al arns

For startup of the engi ne-generator
i nstall ed bypassing the low |lubricating oi
and the coolant-fluid outlet tenperature al arm
return its alarmto nornal
cool ant tinme-del ay device shal

devi ce shal
after the engine starts.
2.16.6 Renpt e Al arm Pane

A renote al arm pane
fol | ows:

Devi ce/ Condi ti on/
Functi on

Renot e annunci at or pane
Loads on genset

Battery charger
mal f uncti on

Low | ube- oi
Low Tenperature

Hi gh Tenperature

DACA67- 03- R- 0210

Lew s,

Wa.

set,

(located in electrica

Jacket water

CP VAO

CP VAO

CP VAO

CP VAO

CP VAO

CP VAO

What / Wher e/ Si ze

Battery powered

Pressure/l evel

Jacket water/

16264- 25

status after the engine starts.
return its alarmto norna

time-del ay devices shall be
pressure al arm during cranking,

The | ube-o0il tine-delay
The

status 5 ninutes

room shall be provided as
NFPA 110

Level 2

AAO

AAO

AAO
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Low fuel |eve

Overcrank
Over speed

Pre-hi gh tenperature

Control switch not in
AUTO

Common al arm cont act s
for local & renpte
common al arm

Audi bl e al arm si | enci ng
switch

Ai r shutdown danper
Commmon fault alarm

X - Required

SD - Shut Down

CP - On Control Panel
VA - Visual Alarm
AA - Audi ble Al arm
O - Optiona

Ft .

Lewi s, WA.
cyl i nder

Mai n tank, 3 hr
remai ni ng

Failure to start

Jacket water/
cyl i nder

When used

AAO

AAO

2.17 ENG NE GENERATOR SET CONTROLS AND | NSTRUMENTATI ON

Devices, wiring, renote panels, |ocal panels,

etc., shal

be provided and

installed as a conplete systemto automatically activate the appropriate

signals and initiate the appropriate actions.

2.17.1 Control s

A local control panel shal

be provided with controls in accordance with

NFPA 110 level 2 and as follows nounted either on or adjacent to the engine

generator set. A renote control panel shal

i ndi cat ed

Devi ce/ Condi ti on/ Cor ps Requi r ement

Functi on
Control s

Switch: run/start

- off/set - auto
Emergency stop switch

& alarm
Lanp test/indicator test

DACA67- 03- R- 0210

be provided with devices as

NFPA 110
Level 2
CcP
CcP
CcP CP VA
16264- 26
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Common al arm cont act s/ X
fault rel ay

Panel |ighting CP
Audi bl e al arm & cP
sil encing/reset switch

Vol t age adjust for voltage CP
Regul at or

Pyromet er displ ay CP
w sel ector switch
Renot e enmergency stop switch CP VA

Renpte fuel shutoff sw tch
Renpte | ube-o0il shutoff switch

2.17.2 Engi ne Generator Set Metering and Status |ndication
A |l ocal panel shall be provided with devices in accordance with NFPA 110
level 2 and as follows nounted either on or adjacent to the engi ne generator
set. A rempte control panel shall be provided with devices as indicated

Devi ce/ Condi ti on/ Cor ps Requi r enent NFPA 110
Functi on Level 2

Genset Status & Metering
Genset supplying | oad CP VAO

Syst em r eady

Engi ne oil pressure CP

Engi ne cool ant tenperature CP

Engi ne RPM ( Tachonet er) CcP

Engi ne run hours cpP

Pyronet er display CP
w sel ector switch

AC volts (generator), CP
3- phase

AC anps (generator), CcP
3- phase

Cenerator frequency CcP

Phase sel ector switches cP
(anmps & volts)

Wat t s/ kW

Vol t age Regul at or
Adj ust ment CP
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CP - On Control Panel

VA - Visual Alarm

AA - Audible Al arm

O - Optiona

STD - Manufacturers Standard Offering

2.18 PANELS
Each panel shall be of the type necessary to provide specified functions.
Panel s shall be nounted in the engine generator enclosure (nmounted on wall)
by vibration/shock absorbing type mountings. Instruments shall be nounted
flush or sem flush. Convenient access to the back of instruments shall be
provided to facilitate maintenance. Instrunents shall be calibrated using

recogni zed industry calibration standards. Each panel shall be provided
with a panel identification plate which clearly identifies the pane
function as indicated. Each instrunment and device on the panel shall be
provided with a plate which clearly identifies the device and its function
as indicated. Panels except the renote al arm panel can be conbined into a
si ngl e panel

.18.1 Encl osures

Encl osures shall be designed for the application and environnent, conform ng
to NEMA ICS 6

.18.2 Anal og

Anal og el ectrical indicating instruments shall be in accordance with ANS
C39.1 with sem flush mounting. Swi tchgear, and control-room panel - nounted

i nstrunments shall have 250 degree scales with an accuracy of not less than 1
percent. Unit-nounted instruments shall be the manufacturer's standard with
an accuracy of not less than 2 percent. The instrunent's operating
tenperature range shall be nminus 20 to plus 65 degrees C. Distorted
generator output voltage waveformof a crest factor less than 5 shall not

af fect netering accuracy for phase voltages, hertz and anps.

.18.3 El ectronic

El ectronic indicating instrunents shall be true RMS indicating, 100 percent
solid state, mcroprocessor controlled to provide all specified functions.
Control, logic, and function devices shall be conpatible as a system

seal ed, dust and water tight, and shall utilize nodul ar conponents with
nmet al housings and digital instrumentation. An interface nodule shall be
provided to decode serial |ink data fromthe el ectronic panel and translate
alarm fault and status conditions to set of relay contacts. |nstrunent
accuracy shall be not less than 2 percent for unit nounted devices and 1
percent for control room panel nounted devices, throughout a tenperature
range of mnus 20 to plus 65 degrees C. Data display shall utilize LED or
back lit LCD. Additionally, the display shall provide indication of cycle
progranm ng and di agnostic codes for troubl eshooting. Nuneral height shal
be 1/2 inch (13 mm).

.18. 4 Par anmet er Di spl ay

I ndication or readouts of the lubricating-oil pressure, ac voltmeter, ac
amreter, frequency nmeter, and cool ant tenperature
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2.18.5 Exer ci ser

The exerciser shall be in accordance with Section 16410A AUTOVATI C TRANSFER
SWTCH. Provide warning signs inside generator enclosure stating:
"War ni ng, Engi ne Generator Can Start Automatically".

2.19 SURGE PROTECTI ON

El ectrical and el ectronic conponents shall be protected from or designed to
wi thstand the effects of surges fromsw tching and |ightning

2.20 AUTOVATI C ENGI NE- GENERATOR- SET SYSTEM OPERATI ON

Fully automatic operation shall be provided for the follow ng operations:
engi ne-generator set starting and source transfer upon |oss of preferred
source; retransfer upon restoration of the preferred source; sequentia
starting; and stopping of each engi ne-generator set after cool down.

Devi ces shall automatically reset after termnation of their function

2.20.1 Automatic Transfer Switch

Automatic transfer switches shall be in accordance with Section 16410
AUTOVATI C TRANSFER SW TCH AND BY- PASS/ | SOLATI ON SW TCH

2.20.2 Moni toring and Transfer

Devi ces shall be provided to nmonitor voltage and frequency for the preferred
power source and each engi ne generator set, and control transfer fromthe
preferred source and retransfer upon restoration of the preferred source
Functions, actuation, and tine delays shall be as described in Section
16410A AUTOVATI C TRANSFER SW TCH.

2.21 MANUAL ENG NE- GENERATOR SET SYSTEM OPERATI ON

Conplete facilities shall be provided for manual starting and testing of
each set without |oad, |oading and unl oading of each set.

2.22 BASE

The base shall be constructed of steel. The base shall be designed to
rigidly support the engine-generator set, ensure permanent alignnment of al
rotating parts, be arranged to provi de easy access to all ow changi ng of

| ube-0il, and ensure that alignment will be nmintained during shipping and
normal operation. The base shall pernmit skidding in any direction during
installation and shall be provided with suitable holes for foundation bolts.
The base shall also withstand and mitigate the effects of synchronous

vi bration of the engine and generator, and shall be provided with suitable
hol es for anchor bolts and jacking screws for |eveling

2.23 THERMAL | NSULATI ON

Thermal insulation shall be as specified in Section 15080 THERMAL | NSULATI ON
FOR MECHANI CAL SYSTEMS
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2.24 PAI NTI NG AND FI NI SHI NG

The engi ne-generator set shall be cleaned, prined and painted in accordance
with the manufacturer's standard col or and practice

2.25 FACTORY | NSPECTI ON AND TESTS

Factory inspection and tests shall be perforned on each engi ne-generator set
proposed to neet this specification section. |Inspections shall be conpleted
and necessary repairs made prior to testing. Inspectors shall |ook for

| eaks, | ooseness, defects in conmponents, and proper assembly. Factory tests
shall be NEMA MG 1 routine tests and the manufacturers routine tests.

PART 3 EXECUTI ON
3.1 GENERAL | NSTALLATI ON

Installation shall provide clear space for operation and nai ntenance in
accordance with NFPA 70 and IEEE C2. Installation of pipe, duct, conduit,
and ancillary equi pnment shall be configured to facilitate easy renoval and
repl acement of major conponents and parts of the engi ne-generator set.

3.2 Pl PI NG | NSTALLATI ON
3.2.1 CGener a

Pi ping shall be welded. Connections at valves shall be flanged
Connections at equi pnent shall be flanged except that connections to the
di esel engine may be threaded if the diesel-engine manufacturer's standard
connection is threaded. Except as otherw se specified, flanged fittings
shall be utilized to allow for conplete dismantling and renoval of each

pi ping systemfromthe facility wi thout disconnecting or renoving any
portion of any other system s equi pnment or piping. Connections to al

equi pnent shall be made with flexi ble connectors. Pipes extending through
the roof shall be properly flashed. Piping shall be installed clear of

wi ndows, doors, and openings to pernit thermal expansion and contraction
wi t hout danage to joints or hangers, and with a 1/2 inch (15 my drain valve
at each | ow point.

3.2.2 Supports

Hangers, inserts, and supports shall be of sufficient size to accommvpdate
any insulation and shall conformto MSS SP-58 and MSS SP-69. Supports shal
be spaced not nore than 7 feet (2.1 m) on center for pipes 2 inches (50 mM)
in diameter or less, not nore than 12 feet (3.6 m on center for pipes

| arger than 2 inches (50 mm but no |arger than 4 inches (100 mMm), and not
nore than 17 feet (5.2 n) on center for pipes larger than 4 inches (100 mm)
in diameter. Supports shall be provided at pipe bends or change of

di rection.

3.2.2.1 Ceiling and Roof
Exhaust piping shall be supported with appropriately sized type 41 single

pi pe roll and threaded rods; all other piping shall be supported with
appropriately sized type 1 clevis and threaded rods.
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3.2.2.2 Wal

WAl | supports for pipe shall be made by suspendi ng the pipe from
appropriately sized type 33 brackets with the appropriate ceiling and roof
pi pe supports.

3.2.3 Fl anged Joints

Fl anges shall be 125 pound (Cl ass 125) type, drilled, and of the proper size
and configuration to match equi pnent and di esel -engi ne connecti ons. Gaskets
shall be factory cut in one piece 1/16 inch (1.6 mm thick

3.2. 4 Cl eani ng

After fabrication and before assenbly, piping interiors shall be manually
wi ped clean of all debris.

3.2.5 Pi pe Sl eeves

Pi pes passing through construction such as ceilings, floors, or walls shal
be fitted with sl eeves. Each sleeve shall extend through and be securely
fastened in its respective structure and shall be cut flush with each
surface. The structure shall be built tightly to the sleeve. The inside
di anet er of each sleeve shall be 1/2 inch (15 nmm), and where pipes pass
through conbustible materials, 1 inch (25 mm) |arger than the outside

di anet er of the passing pipe or pipe covering.

3.3 ELECTRI CAL | NSTALLATI ON

El ectrical installation shall conmply with NFPA 70, | EEE C2, and Section
16415A ELECTRI CAL WORK, | NTERI OR

3.3.1 Vi bration Isolation

Flexible fittings shall be provided for all conduit, cable trays, and
raceways attached to engi ne-generator sets. Metallic conductor cables
installed on the engi ne generator set and fromthe engi ne generator set to
equi pnent not nmounted on the engine generator set shall be flexible stranded
conductor. Term nations of conductors on the engine generator set shall be
crinp-type termnals or |ugs.

3.4 FI ELD PAI NTI NG
Field painting shall be as specified in Section 09900 PAI NTS AND COATI NGS

3.5 ONSI TE | NSPECTI ON AND TESTS

3.5.1 Test Conditions

3.5.1.1 Dat a
Measurenents shall be made and recorded of paraneters necessary to verify
that each set neets specified paranmeters. |f the results of any test step
are not satisfactory, adjustnents or replacenents shall be nmade and the step
repeated until satisfactory results are obtained. Unless otherw se

i ndi cated, data shall be taken during engi ne-generator set operation and
recorded in 15 minute intervals and shall include: readings of engine-
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generator set nmeters and gauges for electrical and power paraneters; oi
pressure; anbient tenperature; and engine tenperatures available fromneters
and gauges supplied as permanent equi pnment on the engi ne-generator set. In
the following tests where nmeasurenents are to be recorded after
stabilization of an engi ne-generator set paraneter (voltage, frequency,
current, tenperature, etc.), stabilization is considered to have occurred
when neasurenents are nmmintained within the specified bandw dths or

tol erances, for a mininmum of four consecutive readings. Electrica
nmeasurenents shall be performed in accordance with | EEE Std 120.
Definitions and terns are in accordance with |EEE Std 100. Tenperature
limts in the rating of electrical equipnent and for the eval uation of

el ectrical insulation shall be in accordance with IEEE Std 1

3.5.1.2 Power Fact or

Engi ne-generator set operating tests shall be nmade utilizing a |oad with the
power factor specified in the engi ne generator set paraneter schedul e

3.5.1.3 Contractor Supplied Itens

The Contractor shall provide all equipnent and supplies required for
i nspections and tests including fuel, test instrunents, and | oadbanks at the
speci fied power factors.

3.5.1.4 I nstrunents

Readi ngs of panel gauges, neters, displays, and instruments, provided under
this specification shall be verified during test runs by test instruments of
preci sion and accuracy greater than the tested itenms. Test instrunment
accuracy shall be at least as follows: current, 1.5% voltage, 1.5% rea
power, 1.5% reactive power, 1.5% power factor, 3% frequency, 0.5% Test
i nstruments shall be calibrated by a recogni zed standards | aboratory within
90 days prior to testing.

3.5.1.5 Sequence

The sequence of testing shall be as specified in the approved testing plan
unl ess variance in authorized by the Contracting Officer. Field testing
shal |l be performed in the presence of the Contracting O ficer. Tests nmay be
schedul ed and sequenced in order to optim ze run-tinme periods; however the
followi ng general order of testing shall be followed: Construction Tests;

I nspections; Safety run Tests; and Performance Tests and Final |nspection.

3.5.2 Construction Tests

I ndi vi dual conponent and equi pment functional tests for fuel piping, coolant
pi ping, and lubricating-oil piping, electrical circuit continuity,

i nsul ation resistance, circuit protective devices, and equi pment not

provi ded by the engi ne-generator set manufacturer shall be performed prior
to connection to the engi ne-generator set.

3.5.2.1 Pi pi ng Test
a. Lube-oil and fuel-oil piping shall be flushed with the sanme type of

fluid intended to flow through the piping, until the outflow ng
fluid has no obvi ous sedi nent or emrul sion
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b

3.5.2.2

Fuel piping which is external to the engine-generator set shall be
tested in accordance with NFPA 30. All remaining piping which is
external to the engi ne generator set shall be pressure tested with
air pressure at 150% of the maxi mum anti ci pated worki ng pressure,
but in no case less than 150 psig (1 MPa), for a period of 2 hours
to prove the piping has no leaks. |If piping is to be insulated,
the test shall be performed before the insulation is applied.

El ectrical Equi prment Tests

Low vol tage cable insulation integrity tests shall be performed for
cabl es connecting the generator breaker to the automatic transfer
swi tch, panel board, main disconnect switch, and distribution bus.
Low vol tage cable, conplete with splices, shall be tested for

i nsul ation resistance after the cables are installed, in their
final configuration, ready for connection to the equi pnent, and
prior to energization. The test voltage shall be 500 volts dc,
applied for one m nute between each conductor and ground and
between all possible combi nati ons conductors in the same trench
duct, or cable, with all other conductors in the sane trench, duct,
or conduit. The mnimm value of insulation shall be:

R in megohns = (rated voltage in kV + 1) x 304,800/ (length of cable
in nmeters).

(R in megohns = (rated voltage in kV + 1) x 1000/ (length of cable
in feet)

Each cable failing this test shall be repaired or replaced. The
repai red cable shall be retested until failures have been
el i m nat ed.

Medi um vol tage cable insulation integrity tests shall be perforned
for cabl es connecting the generator breaker to the generator

swi tchgear, main disconnect switch, and distribution bus. After

i nsul ati on and before the operating test or connection to an

exi sting system the medi umvoltage cable system shall be given a
hi gh potential test. Direct-current voltage shall be applied on
each phase conductor of the system by connecting conductors as one
term nal and connecting grounds or netallic shieldings or sheaths
of the cable as the other termnal for each test. Prior to making
the test, the cables shall be isolated by opening applicable
protective devices and di sconnecting equi pnent. The test shall be
conducted with all splices, connectors, and terninations in place.
The net hod, voltage, length of tine, and other characteristics of
the test for initial installation shall be in accordance with NEMA
WC 74 for the particular type of cable installed, except that 28kV
and 35kV insul ation test voltages shall be in accordance with
either AEIC CS5 or AEIC CS6 as applicable, and shall not exceed the
recommendations of IEEE Std 404 for cable joints and | EEE Std 48
for cable term nations unless the cable and accessory nmanufacturers
i ndi cate hi gher voltages are acceptable for testing. Should any
cable fail due to a weakness of conductor insulation or due to
defects or injuries incidental to the installation or because of

i mproper installation of cable, cable joints, term nations, or

ot her connections, the contractor shall make necessary repairs or
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3.

repl ace cables as directed. Repaired or replaced cables shall be
retested.

c. Circuit breakers and switchgear shall be exam ned and tested in
accordance with manufacturer's published instructions for
functional testing.

5.3 I nspections

The foll owi ng inspections shall be performed jointly by the Contracting

O ficer and the Contractor, after conplete installation of each engine-
generator set and its associ ated equi pment, and prior to startup of the

engi ne-generator set. Checks applicable to the installation shall be
performed. The results of those which are physical inspections (1) shall be
docunented by the Contractor and subnmtted in accordance with paragraph
SUBM TTALS. The Contractor shall present manufacturer's data for the

i nspections designated (D) at the tine of inspection. Inspections shal
verify that equi pnment type, features, accessibility, installation and
condition are in accordance with the contract specification. Mnufacturer's
statements shall certify provision of features which cannot be verified
visual ly.

1. Drive belts. (I)

2. CGovernor type and features. (I)
3. Engine timng mark. (1)

4, Starting motor. (I)

5. Starting aids. (I)

6. Cool ant type and concentration. (D)
7. Radiator drains. (I)

8. Block coolant drains. (I)

9. Coolant fill level. (1)

10. Cool ant |ine connections. (I)
11. Cool ant hoses. (1)

12. Conbustion air filter. (1)

13. Intake air silencer. (1)

14. Lube oil type. (D)

15. Lube oil drain. (I)

16. Lube-oil filter. (1)

17. Lube-oil-fill level. (1)

18. Lube-o0il line connections. (1)
19. Lube-o0il lines. (I)

20. Fuel type. (D)

21. Fuel-level. (I)

22. Fuel-line connections. (I)

23. Fuel lines. (I)

24. Fuel filter. (I)

25. Access for maintenance. (1)
26. Voltage regulator. (1)

27. Battery-charger connections. (I)
28. Wring & termnations. (I)

29. Instrumentation. (I)

30. Hazards to personnel. (1)

31. Base. (I)

32. Naneplates. (I)

33. Paint. (I)

34. Exhaust system (I)

35. Access provided to controls. (I)
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36. Enclosure. (1)
37. Engine & generator nounting bolts (proper application). (1)

3.5.4 Safety Run Tests

a. Performand record engine manufacturer's reconmended prestarting
checks and inspections.

b. Start the engine, record the starting tine, nmake and record engine
manuf acturer's after-starting checks and inspections during a
reasonabl e warm up period

c. Activate the manual emergency stop switch and verify that the
engi ne stops.

d. Remove the high and pre-high lubricating oil tenperature sensing
el enents fromthe engine and tenporarily install tenperature gauge
in their normal |ocations on the engine (required for safety, not
for recorded data). \Where necessary, provide tenporary wring
harness to connect the sensing elements to their pernmanent
el ectrical |eads.

e. Start the engine, record the starting tinme, nmake and record engi ne
manufacturer's after-starting checks and inspections and operate
the engi ne generator-set at no load until the output voltage and
frequency stabilize. Monitor the tenporarily installed tenperature
gauges. |If tenperature readi ng exceeds the value for an al arm
condition, activate the manual emergency stop sw tch.

f. Imerse the elements in a vessel containing controlled-tenperature
hot oil and record the tenperature at which the pre-high alarm
activates and the tenperature at which the engi ne shuts down.
Renove the tenporary tenperature gauges and reinstall the
tenperature sensors on the engine.

g. Renove the high and pre-high cool ant tenperature sensing el enents
fromthe engine and tenporarily seal their normal |ocation on the
engi ne and tenmporarily install tenperature gauges in their normal
| ocations on the engine (required for safety, not for recorded
data). \Where necessary provide temporary wiring harness to connect
the sensing elenents to their permanent electrical |eads.

h. Start the engine, record the starting tine, nake and record engine
manufacturer's after-starting checks and inspections and operate
the engi ne generator-set at no load until the output voltage and
frequency stabilize.

i. Imrerse the elenents in a vessel containing controlled-tenperature
hot oil and record the tenperature at which the pre-high alarm
activates and the tenperature at which the engi ne shuts down.
Renove the tenporary tenperature gauges and reinstall the
tenperature sensors on the engine.

j. Start the engine, record the starting tine, nmake and record engine

manuf acturer's after-starting checks and inspections during a
reasonabl e warm up period
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k. Operate the engine generator-set for at l[east 30 minutes at 100
percent of service | oad.

I. Verify proper operation of the governor and voltage regul ator
m Verify proper operation and setpoints of gauges and instrunents.
n. Verify proper operation of ancillary equipnent.

0. Manually adjust the governor to increase engi ne speed past the
overspeed linmt. Record the RPM at which the engi ne shuts down.

p. Start the engine, record the starting time, make and record engine
manufacturer's after-starting checks and inspections and operate
the engi ne generator-set for at |least 15 mnutes at 75 percent of
rated | oad.

g. Mnually fill the day tank to a | evel above the overfill limt.
Record the level at which the overfill alarm sounds. Verify
shut down of the fuel transfer punp. Drain the day tank down bel ow
the overfill limt.

r. Shut down the engine. Renpbve the tine-delay |low |ube oil pressure
al arm bypass and try to start the engine. Record the results.

s. Attach a manifold to the engine oil system (at the oil sensor
pressure port) that contains a shutoff valve in series with a
connection for the engine's oil pressure sensor followed by an oi
pressure gauge ending with a bl eed valve. The engine's oi
pressure sensor shall be nmoved fromthe engine to the manifold and
its normal location on the engine tenmporarily sealed. The manifold
shut of f val ve shall be open and bl eed val ve cl osed.

t. Start the engine, record the starting tinme, nmake and record al
engi ne manufacturer's after-starting checks and i nspections and
operate the engi ne generator-set for at least 15 minutes at 75
percent of service |oad.

u. Close the manifold shutoff valve. Slowy allow the pressure in the
mani fold to bleed off through the bl eed val ve while watching the
pressure gauge. Record the pressure at which the engine shuts
down. Catch oil spillage fromthe bleed valve in a container. Add
the oil fromthe container back to the engine, renmove the nmanifold,
and reinstall the engine's oil pressure sensor on the engine.

v. Start the engine, record the starting time, mke and record al
engi ne manufacturer's after-starting checks and i nspections and
operate the engi ne generator-set for at |east 15 minutes at 100% of
service | oad. Record the maxi mum sound | evel in each frequency
band at a distance of 75 feet (22.9 m) fromthe end of the exhaust
and air intake piping directly along the path of intake and
di scharge horizontal piping; or at a radius of 75 feet (22.9 n
fromthe engine at 45 degrees apart in all directions for vertica
pi ping. The neasurenments should conply with the paragraph SOUND
LIMTATIONS. If a sound linmting enclosure is provided, the
encl osure, the nuffler, and intake silencer shall be nodified or

DACA67- 03- R- 0210 16264- 36 R0003



03015/ AE/ 11
Battle Sinulation Center, Ft. Lew s, WaA.

3.

3.

repl aced as required to nmeet the sound requirenments contained
within this specification.

5.5 Perf ormance Tests
5.5.1 Conti nuous Engi ne Load Run Test

The engi ne-generator set and ancillary systems shall be tested at service

| oad to: denonstrate durability; verify that heat of extended operation
does not adversely affect or cause failure in any part of the systenm and
check all parts of the system |If the engine load run test is interrupted
for any reason, the entire test shall be repeated. The engine |oad run test
shall be acconplished principally during daylight hours, with an average
anbi ent tenperature of 86 degrees F (30 degrees C), during the nonth of
August, or as directed by the Contracting Officer. After each change in
load in the following test, neasure the vibration at the end bearings (front
and back of engine, outboard end of generator) in the horizontal, vertical
and axial directions. Verify that the vibration is within the allowable
range. Measurenents are to be recorded after stabilization of an engi ne-
generator set paraneter (voltage, frequency, current, tenperature, etc.).
Stabilization is considered to have occurred when measurenents are

maei ntai ned within the specified bandwi dths or tol erances, for a m ni mum of
four consecutive readings. Data taken at 15 minutes intervals shall include
the follow ng:

a. Electrical: OQutput anperes, voltage, real and reactive power, power

factor, frequency.

b. Pressure: Lube-oil

c. Tenperature: Cool ant.

Lube-oil .

Anmbi ent .
(1) Performand record engi ne manufacturer's reconmended
prestarting checks and inspections. |Include as a minimum checking
of coolant fluid, fuel, and lube-oil |evels.

(2) Start the engine; make and record engi ne manufacturer's after-
starting checks and inspections during a reasonable warm up peri od.

(3) Operate the engine generator-set for at |least 2 hours at 75
percent of service |oad.

(4) Increase load to 100%f service |load and operate the engine
generator-set for at |least 2 hours.

(5) Renopve |oad fromthe engi ne-generator set.

3.5.5.2 Load Acceptance Test

Engi ne manufacturer's recomended prestarting checks and inspections shal
be perforned and recorded. The engine shall be started, and engi ne

manuf acturer's after-starting checks and inspections nmade and recorded
during a reasonable warmup period. For the follow ng steps, the output
line-line and line-neutral voltages and frequency shall be recorded after
perform ng each step instruction (after stabilization of voltage and
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frequency). Stabilization is considered to have occurred when neasurenments
are maintained within the specified bandwi dths or tol erances, for a m ni num
of four consecutive readings.

a. Apply load in steps no larger than the Maxi num Step Load | ncrease
to |l oad the engi ne-generator set to 100 of Service Load.

b. Verify that the engi ne-generator set responds to the | oad addition
and that the output voltage returns to and stabilizes within the
rated bandwi dt hs.

3.5.6 Automatic Operation Tests for Stand-Al one Operation

The automatic | oading systemshall be tested to denpbnstrate automatic
starting, of the engine-generator set. The |loads for this test shal

utilize the actual | oads to be served, and the | oading sequence shall be the
i ndi cated sequence. Performthis test for a mninmmof two successive,
successful tests. Data taken shall include the foll ow ng:

a. Anbient tenperature (at 15 mnute intervals).

b. Generator output current (before and after |oad changes).

c CGenerator output voltage (before and after |oad changes).
d. Cenerator output frequency (before and after |oad changes.)

1. Initiate loss of the primry power source and verify automatic
sequence of operation.

2. Restore the primary power source and verify sequence of
operation.

3. Verify resetting of controls to nornal.
3.6 FI NAL | NSPECTI ON AND TESTI NG

a. Start the engine, record the starting time, make and record al
engi ne manufacturer's after-starting checks and inspections during
a reasonabl e warm up peri od.

b. Increase the load in steps no greater than the maxi mum step | oad
i ncrease to 100% of service |oad, and operate the engi ne-generat or
set for at least 30 minutes. Measure the vibration at the end
beari ngs (front and back of engine, outboard end of generator) in
the horizontal, vertical, and axial directions. Verify that the
vibration is within the same range as previous nmeasurenents and is
wi thin the required range.

c. Remove | oad and shut down the engi ne-generator set after the
recommended cool down period. Performthe pre-test inspections and
take necessary corrective actions.

d. Renove the lube oil filter and have the oil and filter exam ned by

t he engi ne manufacturer for excessive metal, abrasive foreign
particles, etc. Any corrective action shall be verified for
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ef fecti veness by running the engine for 4 hours at service |oad,
then re-exam ning the oil and filter

e. Rempbve the fuel filter and examne the filter for trash, abrasive
foreign particles, etc.

f. Visually inspect and check engi ne and generator nounting bolts for
ti ght ness and vi si bl e damage.

g. Replace air, oil, and fuel filters with new filters
7 MANUFACTURER S FI ELD SERVI CE
7.1 Onsite Training

The Contractor shall conduct training course for operating staff as
designated by the Contracting O ficer. The training period shall consist of
a total 4 hours of normal working tinme and shall start after the systemis
functionally conpleted but prior to final acceptance. The course

i nstructions shall cover pertinent points involved in operating, starting,
st oppi ng, servicing the equipnment, as well as all major elements of the
operation and mai ntenance manuals. Additionally, the course instructions
shall denpbnstrate all routine maintenance operations such as oil change, oi
filter change, and air filter change

.7.2 Manuf acturer's Representative

The engi ne generator-set manufacturer shall furnish a qualified
representative to supervise the installation of the engine generator-set,
assist in the performance of the onsite tests, and instruct personnel as to
the operational and mai ntenance features of the equi pnent.

. 8 I NSTRUCTI ONS

Two sets of instructions shall be typed and framed under |am nated plastic,
and posted side-by-side on interior wall of enclosure where directed before

acceptance. First set of instructions shall include a one-line diagram
wiring and control diagrans and a conplete |ayout of the system Second set
of instructions shall include the condensed operating instructions

descri bi ng manufacturer's pre-start checklist and precautions; start
procedures for test-npbde, manual -start node, and automatic-start node (as
applicable); running checks, procedures, and precautions; and shut down
procedures, checks, and precautions. Instructions shall include procedures
for interrelated equi pment (such as automatic transfer switches).

.9 ACCEPTANCE

Fi nal acceptance of the engine-generator set will not be given until the
Contractor has successfully conpleted all tests and after all defects in
installation material or operation have been corrected

End of Section
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